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Description 
Technical Field 
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mofecu.e mediated diseases, and pharmaceutical compos-toons for use ,n such therapy. 
Back flround Art 

^ . - — — ~— - ~ 

Lift, causing ft. disease. Than, indldd. V*~™"J££; ilt sih Sft. inn— .ty MM Mft* by 

diseases including RA. rheumato.d spondyl t,s, OA gouty arth ™ s ™° 0 drome (ARDS) , cerebral 

endotoxic shock, gram negative sepsis, toxic snock bone resorption diseases, reper- 

malaria, chronic pulmonary inflammatory disease, s,hc ^^^^^.^cdon such as influenza, cachexia 
fusioninjury.graft vs.host reaction 

secondary to infection or malignancy, cachexia, cance r se conoa try s formatioI1i Crohn's disease, ulcerative 
.ST^u^^ 

cel, types including nautropnl... ^*^^S F i P »l. and ARDS. It. pte**" 
Elevated IL B levels hav. been reported ,n pint fluid, in r», go w » . p tevechemaattraet- 

ftom .ndc.h.li.1 cells Is induced by IL-1 ,TNP «^^*^^-^Z^>0^ « «•» « 
a„,p,dpediesld,n e d.,dp«,Td» w »ocy,. S andb^ 

mechanism of this migratory event is a complex .nterplay JJ^J^^T^ damaged tis sue by a variety of 
adhesion molecules. Soluble cellular di«MW ^^^^^^ iaction of these factors 

45 resident cells, set up a chemical concentration ^^^^JJ^ScL toward increasing concentrations 
with their receptors on leukocytes leads to a °n the WhiCh mediate 

of the chemotactic factor. Simultaneously, various adhesion molecules ; are "W» endothelial tissue, and finally 
the inrtia. rolling on the endothelial tissue binding to ,a ^^^J^^^^n»imm^ 
migration between endothelial cells into the tissue. The steps in ^"jscaae ot , eve endotnelial , euk0 cyte 

so of specific cel. surface proteins, termed -cel. ^^^^J^SZ^^'^ M ^ 
adhesion molecule-1), ICAM-1 (intercellular *<^"«^l^£ cells is upregulated upon treatment with 
are three major adhesion molecules the -P-^ is P marfced,y induced in response 

inflammatory stimuli. ICAM-1 is expressed at ^^""^£22™* in resting endothelium but is induced 
tocytokinessuchas.L,,« 
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expression by 24 hours. validated bv the demonstration that MAbs against ICAM-1 and 

[00071 The concept of anti-CAM therapy has beer validated by tne g| ^ ^ &M 

Lsense oiigonuc.eotide against ICAM-1 showed ^ e ut. ^efficacy « ^ im ^ 766; and j ^ 
(A. F. Kavanaugh et al., Arthritis Rheum ^^^J^St comes from the reports of the /n vivo activity of 
Sligh et aL, Pre* NWL Acad. ft*. 1993. 90, f^^"*^™ adhesjon ( M s . Mulligan et al„ Nature, 
sLeX and related carbohydrates, which are ■ rt ^^^2^J^ IB ran ge from, but are not limited to, RA, 
1993, 364, 149-151). Thus, the potential thera P eut '^^^ transplantation, ARDS, tumor metas- 

IBD and psoriasis to ischemia/reperfusion injury, ^^^^SL. The regulation of the functions of CAM 
tases and AIDS, as is evident from the many ££2££EaC£E£. There remains a need for compounds 
is of benefrtincontrolling,reducingandallev,^ingmanyof Tne pyridy , {uran and pyridylthiophene 

expression. n t . n Mlimhor H0 2-289548 discloses aryl substituted pyridine compounds 

compounds as a herbicide. 
Rrief Disclosure of the Invention 
20 [0009] The present invention provides a compound of the formula: 



10 



15 



25 



30 




35 



40 



45 



50 



55 



and its pharmaceutical effective salts, wherein 

R1 and R* are independently selected from the following: 

« Sit' r n 6 h C2 r1 T&SR mt^^ 

mercapto-R 5 -, R 5 -S-R 5 -, -NH 2 , RMIH-, R NH aii h witnth e proviso that Ri is not hydrogen or NH 2 ; 

(d) FK(oJ», *-C (OVNH-. *r.R=.C(0)-NH. 0, H^CIOl-NH-, 

1 to 4 nitrogen atoms, unsaturated condensed heterocyclic group coma.n 9 6 . membered heterom- 

!°o 6-membered heteromonocyclic groups cont = g an W^JJ^^ groups containing 1 
onocyclic groups containing a sulfur atom, u 1 to2oxygen 

to 2 oxygen atoms and 1 to 3 nitrogen 8 containing 1 to 2 sulfur 

atoms, and 1 to 3 nitrogen atoms, unsaturated 5 to 6 ^mbered n » contain , t0 2 suH ur atoms and 

atoms and 1 to 3 nitrogen atoms, unsaturated e^J^r^SS!- which aryl or heteroaryl group may be 

(preferably up to three) halogen atoms; 
R3 is selected from the following: 
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H R. ». can., to*, m r^r^^S^^S: 
q5 r5 rfOVR6- R 6 -C(0)-R 6 -, C 2 . 6 alkenyl-C 0)-R 5 -, C 2 ^ alKynyi ^uj n , n v , Z g 
Rs-,FP-CIt»H , n " ' - n z v 6 n5 n6 r.-CfOVR5- R5-0-C(0)-C 2 . 6 alkenylene-, R 5 -0-C(0)-C 2 ^ aiicy 
C(0)-C 2 . 6 alkynylene- ■ J^S^'jT? crayV R^NH-cfo)-, RB-NH-C(0)-. RS-NH-C(O)-, R°- 
nylene-, RS-S-C(O)-, R5-0-C(0)-, WW)- ^(OJR I. H ™M • R 5. NH -C(0)-C M alkenylene-, 
NH-C(0).RS-, ( bs )2 .N-C(0)-, (gjr*^*. 2£££kSK ^ R^-R-HO-RSR-O-R-HO- 
R6-NH-C(0)-C 2 ^ alkenylene-, (R 5 ) 2 -N-C(0)"C 2 . 6 alKenyiene , n u 

NH-S(0)-orAr-R 5 -NH-S(0)-;and . p(mr a i ke nvlene- Ar-R 5 -C(0)-, Ar-R 5 -C(0)-R 5 -, 

(h)A,C(0),Ar-R 5 -C(0)-,Ar-C(0^ 

WWm «'kenylene-, Jr^-e alkenylene- ^^J^^, Ar-R'-NH-C 



NH-C(O)-; 



wherein Ar, R5 and R« are as defined above; f " A1 b1 _ a2 _ or . a i. B 1-A3-B2-A2- which, together with the 

two ol Ri, R* and R3 together form a group of the £rm I « - BA. r A B bejng 

is selected from the following: 

(i) hydrogen, halo, R 5 -, hydroxy-R 5 - or R*-0-R 5 -; and 
(j) R 5 -C(0)-, R 5 -0-C(0)- or R 5 -NH-C(0)-; or 

C M alkyl. halo-substltuted C v4 alkoxy, nitro, hydroxy, ammo and halo, 
wherein R 5 is as defined above; 
X Is O, S, S(O) or S(0) 2 ; 
misO. 1,2, 3 or 4; and 

by a N oxide group, with the proviso that when R 1 is Ar, wnere Mr is py. y 

R3 is not Ar where Ar is 4-pyridyl. ^mnncrtinnfor treatina a disorder or condition selected 

[0010] Thepresentinventionalsoreiates^ 

lorn AIDS, ARC, arthritis, asthma, bone resorption °J25£i. gout, graft versus host reaction, 

sis, cerebral malaria, Crohn's disease, d.abetes, fever o t0 ^"pSimonary inflammatory disease, 

inflammation of organs, inflammatory bowel ^J^^J^^^ shock, silicosis, toxic 
respiratory distress syndrome, reperfus.on .njury, ^^^S^^^ that are cytokine- or CAM- 
shock syndrome, transplant rejection, ulcerative co£ "^^^ a pharma ceutical.y effective salt 
mediated, in a mammal, comprising an amount of the .compound of Jonmufc U). o P 
thereof, that is effective in treating such border or cond, ion an f d a u ^^ 
[0011] Theinverttonalsoralatestoto 

[n the preparation of a medicament for the tree me^ disease includin g atherosc.ero- 
from A.DS. ARC, arthritis -^^^^^,^3^ infection, gout, graft versus host reaction, 
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mediated. . ^ mnn cjti on for treatinq a disorder or condition, the treatment 

[0012] The invention aiso relates »*»™!^ or CAM mediator of said disorder 

o, which can be effected or facilitated by reducmg or m btong ^Kine^ pharrnaceu tically effective salt 

or condition in a mammal, ^P^ h 1 ^^ l ^S^ ^ pharrnaceutically acceptable carrier, 
thereof, that is effective in treating such d ' sord ^°~ 

Sre^^ 
or condition in a mammal. 

Detailed Description of th e Invention 

[0014] Theterm.reating-asusedhereinrefe.to^ 

Lrder or condition to which such term app Jjjom ^^K^ immediate * ab0Ve ' 

"treatment" as used herein refers to the act of treating, as taxing d d|cals of 1 10 1 2 carbon atoms. 

but not limited to cyciopropyl, cyciobutyl, «f^^^S?J5„ unsaturated radicals of 2 to 12 carbon 
[00171 As used herein, the term "alkenyl" means ^^S^J^, t0 abou t 6 atoms,, including, but not 
atoms. Mon3 preferred aikeny. radicals a * 1-butenyl, 2-butenyl, and the like. 

KM to ethenyl, l-propenyl, 2-propenyl « 'S^^^iUawi part of the compound I by at least 

1-yl, but-2-en-1-yl and but-3-en-1-yl. an a , M radical as described above substituted wrth 

sr. rsss =.rr:s*: su- *t— * — — * — * 

pttl) As used Herein* tern, akyaylene meara , ^ ^ 

L tMM. may be saieatealram e,oms [e.g. Mda»ll«,l, 

p y rrolinyl,imidazolyl,pyrazolyl,2- P yndyl,3-pyndyl ^W^'PJ^Sz^ 2H-«^lyl. un«him»» oonden«Kl 
azolyl, 1 1 H-1 ,2,3-triazofyl, 2H-1 ,2,3-triazolyl, e C], te razotyl [1 H ™°^ h y be nzimidazolyl, quinolyl, 

heteUclicgroupconta^ unsaturated 3 to 

isoquinolyl, indazolyl, benzotnazofyl, ^°^ZeM for example, pyranyl, 2-furyl, 3-furyl, etc.; unsatu- 
6-membered heteromonocyclic groups containing an oxygen atom. ^ p^ „ ^ 
rated 5 to 6-membered heteromonocyclic ""^^n *Tto 2 oxygen atoms and 1 to3 nitrogen atoms, for 
saturated 5 to 6-membered ^T^J^^^ etc.]; unsaturated condensed heterocyclic groups 
example, oxazolyl, isoxazolyl, oxad.azolyl [e.g., 1 ^^T be nzoxazolyl, etc.]; unsaturated 5 to 6-membered 
containing 1 to 2 oxygen atoms and 1 to 3 '^^^^^^ *» ** am P ,e ' thiaZ0,y '' tWadiaZ0,yl 
heteromonocyclic groups containing 1 to 2 "^^S^CS* containing 1 to 2 sulfur atoms and 1 to 3 
[e.g., 1 ,2,4-thiadiazolyl, etc.]; unsaturated condensed 'IJJW^^Sa^ radicals wher e heterocyclic radicals are 

=355523=== 
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[0 0 2 6] As used herein, the term "N oxide group" means a group represented by the fo.iowing tormuia: 

■ , . . o2a rm\ ru r7° means compounds with similar reactivity to R 2a - 

O-Ar-O-. Ar-R'-N(R>)., R»-S(0) 2 -, R»-S(Oh h y *ogen. R'-S-, R ° ImuJm on. or l» ot C,.. alkyl. 

pl p. rM ,„„, W and , 3Z*SSS!!S^f!^ L, 0„ «*M 
phenyl or pyridyl, halo, R 5 -, R 5 -C(0)- o A J J P t,on f J ="° s R5 _ A J* R 5. C (0)-, wherein the aryl or heteroaryl 
substituted C M alkyl, C M alkoxy or halo; R^.s hydrogen, halo, R Ar or h i ^ , r 5 . NH -C(0)-, R*-C 

ring of Ar h optionally substituted with C ^ hydmxy * o or J^J^^g,. R50 . N=CH , R5. C (0)-0- 
(O)-NH-, cyano, formyl, RS ; 0-C(0)- WW ^^SS^om of the furan or the thiophene ring, 
N=CH-, HO-NH-R5-. Ar . C (0)- or Ar-S(0) 2 -, R 2 and R are at tne 4 am i p . A 1-B1-A3-B 2 -A 2 - which, 

respectively; or two of If. R 2 and ^.^^^^SSl ring having 5 to 7 ring atoms, the ring 
together with the carbon atoms to wh.ch A' and A 2 are ^ A? are independently a direct bond 

optionally being substituted with acetyl, hydroxy, R^C M afcoxy f e e,n A ^° S ^ Q) or C(0) . and m is 0 . 

o?C v6 a.kyleneandA3isC r alMeneandB andB ^^tTS^^^ (0 herein Ri is, fluoro, 
[0033] A further preferred compound of the mention ™^ " e ^ d wjth one or ^ f , UO rine atoms, pipe- 
chloro C, 4 alkyl, C M alkylthio, C M a.kyl-C(O)-, ^ SSS3l«» Ph"^" 

ridino, piperazinyl optionally substituted * 

alkyl)-, C M alkyl-S(0) 2 -. pheny., pyridyl or th.enyl, where* th C „ alkyl, 
cr 4 alM,C,.alky,thio,C, 4 an<oxy hydros 

phenyl, pyridyl or C,. 4 alkyl-C(O)-; R 3 is C M alkyl, «uoro-C^ ™' 1-4 alkv ,. C (0)-0-N=CH-, C,* alkyl- 
P a,kyl, y c: 4 y a,ky,-O.C(0)-, J W K^JgHjjJ^ ph enyl, pyrioj, 

c - or - s - ch 

(acetyl)-^ alkylene; and-Ai- B i-A3-B 2 -A 2 - is C 1f al ^. S .^" t he compound of formula (I) where 
0034] Apamcularivpreferredcompou^ 

methyl, ethyl, phenyl, 4-pyridyl, isopropyl, ^ZmZS, N-benzy.-N-methylamino, phenoxy, 

enyl,4-fiuorophenyl.thienyl,4.methylth.ophenylmorpho^^ 2 . {lU orophenoxy,2,5-difluorophe- 
3 .( y 4-f.uorophenoxy)-phenoxy, is methyl, ethyl, pyridyl, acetyl, 

noxy or4-fluorophenoxy; R 2 is hydrogen, methyl, f*^'*^^ cyano, phenyl- 

. propanoyl, acetamino, methylaminocarbonyl methylamino-C(0)-, CH 3 -C 

C(O)-, formyl, HO-N=C- ^3-0(0)^, H 0-NH-CH 2 - or H 2 N-C(0)- 

(0)-0-N=CH-, H 2 N-C(0)-, .sop opoxy-C(0 -, CH3O N-CH , dmuo y , (CH > c( o)., -(CH 2 ) 4 -C(0)-, - 

( CH 2 ) 2 -; -A1-B-A 2 - is seated form - C S^f^^%i^W^ i S 3 -CH 2 -CH(CH 3 )-0-C(0)-. 
(CH 2 ) 2 -C(0), -S-CH(acety )-CH(CH 3 )- ™ Wfc^J^ the compound 0 » for mula (I) wherein * is 
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3-acetyl-2,4-dimethyl-5-(4^yridyl)furan; 
3.methyl-4-oxo-2-(4.pyridyl)-4,5 1 6,7-tetrahydrobenzofuran; 

3.acetyl-4-methyl-2-phenyl-5-(4-pyridyl)furan; 

3- acetoamino-2,4-dimethyl-5-(4-pyridyl)furan; 

2 4-dimethyl-3-methylaminocarbonyl-5-(4-pyridyl)furan; 

4- oxo-2-(4.pyridyl)-3 t 5 ) 5-trimethyl-4 t 5 5 6,7-tetrahydrobenzofuran; 
4.oxo-2-(4-pyridyl)-3,77-trimethyl-4,5 1 6 1 7-tetrahydrobenzofuran; 
3-methyl-4-oxo-2-(4-pyridyl)cyclohepteno(b)furan; 
3-acetyl-2-isobutyl-4-methyl-5-(4-pyridyl)furan hydrochloride; 

6 7-dihydro-3,6-dimethyl-2-(4-pyridyl)-furo[3 1 2-c]pyran-4.one; 

3Uthyl-77^imethyM-oxo-2-(4-pyridyl)-4,5 > 6,7-tetrahydrobenzofuran; 

7,7-dimethyl.3.pheny|.4.oxo-2-(4-pyridy!)-4 ( 5,6 ) 7-tetrahydrobenzofuran; 

2-acetyi-4-methyl-3 1 5-di(4-pyridyl)thiophene; 

2- acetyl-3-methyl-4,5-di(4-pyridyi)thiophene; 

3- acetyl-4-methyl-2,5-di(4-pyridyi)thiophene; 

4- oxo-2-(4-pyridyl)-4,5,6,7-tetrahydro-benzo(b)thiophene; 
3-acetyl-5-chtoro-4-methyl-2-(4-pyridyl)thiophene; 
3-acetyl-2,4-dimethyl-5-(4-pyridyl)thiophene; 
3-acetyl-4-methyl-2-pheny!-5-(4-pyridyl)thiophene; 

5- methyM-oxo^^^pyridyO^.S.ej-tetrahydrobenzothiophene; . ... 

2,5-di(4-pyridyl)-3-(1-hydroxyethyl)-4-methylthiophene; 

1,3-di(4-pyridyl)-5 I 6-dihydro-4H-cyclopenta(c)thiophen-4-orie; 

2,5-di(4-pyridyO-3-methoxycarbonytthiophene; 

3- acetyl-2,5-di(4-pyridyl)thiophene; 
2,5-dj(4-pyridyl)-3-(pyrrolidine-1-sulfonyl)thiophene; 
2,5-di(4-pyridyl)-3-ethyl-4-methylthiophene dihydrochloride; 

4- acetyl-3-methyl-2-{4-pyridyl)thiophene; 

3-acetyl-2-(4-methoxyphenyl)-4-methyl-5-(4-pyridyl)thiophene hydrochloride; 
3-cyano-2,5-di(4-pyridyl)thiophene; 

3-acetyl-2-(4.chlorophenyl)-4-methy|.5-(4-pyridyl)thiophene hydrochloride; 
3-acetyl-4-methyl-2-(4-trifluoromethylpheny!)-5-(4-pyridyl)thiophene hydrochloride; 

3-acetyl-2-(4-fluorophenyl)-4-methyl-5-(4-pyridyl)thiophene; 

3-benzoyl-2,5-di(4-pyridyl)thiophene; 

2,5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde; 

3'acetyl-4-methyl-5-(4-pyridyl)-2-(3-thienyl)thiophene; 

3-acetyl-4-methyl-5-(4-pyridyl)-2-(4-methylthiophenyl)thiophene; 

3-acetyl-2-(4-morpholino)-5-(4-pyridyl)thiophene; 

3-acetyl-2-(4-methylpiperazin-1 -yi)-5-(4-pyridyl)thiophene; 

2 5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde oxime dihydrochloride; 

3-acetyl-2-(N-benzyl-N-methylamino)-5-(4-pyridyl)thiophene hydrochloride; 

1,3-di(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 
3-acetyl-2-phenoxy-5-(4-pyridyl)thiophene; 

2- acetyl-3 > 4-dimethyl-5-(4-pyridyl)thieno[2,3-b]thiophene; 

3- acetyl-2-{3-(4-fluorophenoxy)phenoxy}-5-(4-pyhdyl)thiophene hydrochloride; 
1-chloro-3-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 
3-methanesulfonyl-1-(4-pyridyl)-4 t 5 > 6,7-tetrahydrobenzo(c)thiophen-4-one; 
S-methylthio-l-l^pyridyO^.S.ej-tetrahydrobenzoCcnhiophen-^one; 

[2,5-di-(4-pyridyl)3-thienyl]butan-3-one; 

/V,N-dimethyl-3-[2 t 5-di-(4-pyridyl)3-thienyl]propionamide; 

3-acetyl-2-(1-piperidino)-5-(4-pyridyl)thiophene; 

ethyl 3-[2,5-di-(4-pyridyl)3-thienyl]propionate dihydrochloride; 

N-methyl-{2,5-di(4-pyridyl)thiophen-3-yl}carboxamide; 

3.(2-fluorophenyl)-1-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophene-4-one; 

1.chloro-3-(4-pyridyl)-5 ( 6-dihydro-4H-cyclopenta(c)thiophene-4-one; 
C^acetyl^^-dil^pyridylH-methylthiophene-S-carbaldehyde oxime; 
3-acetyl-2-(2-fluorophenoxy)-5-(4-pyridyl)thiophene; 
3-acetyl-2-(2,5-difluorophenoxy)-5-(4-pyridyl)thiophene; 
3>(4.fluorophenyl)-1-(4-pyridyl)-5 > 6.dihydro^H^yclopenta{c)thiophene-4-one; 
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2 5-di(4-pyridyl)-3-thiophenecarboxarnide; 

3-acetvl-2-(4-fluorophenoxy)-5-(4-pyridyl)thiophene; 
1.(4-pyridyl)-3-(3-pyridyl)-5,6-dihydro^H^clopenta(c)thiophene-4-one; 

3-difluoromethyl-2,5-di(4-pyridyl)-4-methy1thiophene; 
2 5-di(4-Dvridyl)-3-fluoromethyl-4-methy«hiophene; 

2 SLr 0 Dhenvn-3-(4-pyridyl)-5,6-dihydro-4H<yclopenta(c)thiophene-4-one 

[2,£ rdi(4-pyridyl)-4-meth y lthiophen-3- y l]methylhydroxylam.ne tnhydrochlonde, and 
3-[2,5-di-(4-pyridyl)3-thienyl]propionamide. 

lW ' «,„ 9 the co^nds the M A •. — P— 8 " - ~ '°"° Win9: 

3-acetyl-2,4-dimethyl-5-(4-pyridyl)furan; 

3- methyl-4-oxo-2-(4-pyridyl)-4,5 1 6,7-tetrahydrobenzofuran; 

4- oxo-2-(4-p y ridyl)-3,7,7-trim e thyl-4,5,6,7-tetrahydrobenzofuran; 
3-ethyl-7,7-dimethyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran; 

3-acetyl-4-methyl-2,5-di(4-pyridyl)thiophene; _ 
1,3-di(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophen-4-one; 

2,5-di(4-pyridyl)-3-methoxycarbonylthiophene; 

3-acetyl-2,5-di(4-pyridyl)thiophene; 

2 5-di(4-PVridyl)-3-ethyl-4-methylthiophene dihydrochlonde; 

tSl-4-methyl-2 VtriSuoromethylphenyl)-5-(4- P yridyl)thiophene hydrochlonde, 
3-acetyl-2-(4-fluorophenyl)-4-methyl-5-(4-pyridyl)thiophene; 

3-benzoyl-2,5-di(4-pyridyl)thiophene; 

2 5-di(4-DvridyO-4-methylthiophene-3-cart)aldehyde; 

ztdiltK 

1 '3-di(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 
3-methylthio-1-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 

[2 5-di-(4-pyridyl)3-thienyl]butan-3-one; 
/V , N-dimethyl-3-[2,5-di-(4-pyridyl)3-thienyl]propionamide, 
0-acetyl-2,5-di(4-pyridyl)-4-mGthylthiophene-3-carbaldehyde oxime; 
3-(isoDroDvloxycarbonyl)-2,5-di(4-pyridyl)thiophene; 

3-difluoromethyl-2,5-di(4-pyridyl)-4-methylthiophene; 

2 5-di(4-DVridvlV3-fluoromethyl-4-methytthiophene; 

[25^ 

3-[2,5-di-(4-pyridyl)3-thieny!]propionamide. 
General Synthesis 

[00381 Thecompoundsofthisinventio^ 
are outlined as follows. 

fHurans and Py HHyHhio phenes by P alladium ^.yzed Cross Coupling 

llLron Lett., 1991 , 32, 2273, Matteson, D. S.. Tetrahedron, 1989, 45, 1859). 
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Scheme 1 





chloride, zinc bromide or aire icOWe; B', H ! . R 3 , R and X ire es "eeoy ee prepared py a reaction 

too*, ^'f-^KlCSI^^ 

solvent such as benzene, toluene, xylene, let ah y°™ n ' °'° X ' se| J ted from those typically employed for the 
potassium hydroxide, triethylam.ne, sodium ethoxide, sodium acetae orquaw y . (f 

SJJTSi procedures and conditions to carry out these coupling reactions « ^^^^^^l^ £ £ 
Ted in several technlca! literatures. For example > procedures ff™^£ ^^h Tproc^re of 
a.ky.stannanes are described in J. Het. Chen, ™>?'*™^°* J^T<£a PhaJ. Bu,L, 1983, 
Terashima, M. et al. for alkyl boranes is ,n Het^des, 1984 22. 265 and 2A7) , a ^ ^ ^ ^ 

a ;L*e,,.Beaa^„ 
P»line.w«h»etselven.asaaewninSehe,™2.Th,er^^^ 
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be applied to (1-4) for the synthesis of (I) as shown in Scheme 3. 
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Scheme 2 



J 3 R 2 



(1-3) 




R 1 : alkylamino \ 
arylamino ) 
cyclicamino / 




30 



/ R 1 : alkylamino \ 
/ I arylamino ) 
; N y cyclicamino / 



[0M7 , M 8T ™ - --i- <m» -sErr»xrsK 
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Scheme 4 



'R 1 : alkoxy 

kk ► IFI I jgg, 

arylthio 
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(1-3) 
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Scheme 5 
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25 



alkoxy 
aryloxy 
alkylthio 
arylthio 



1-1) .herein R is halo and the compound (1-2) wherein 1 » " ^. he 9 01Mnomel ,,i c g,oup ear, b. earned 
utyltin chloride, diethyl methoxyborane or tnmethyl notcrjtica| . Genera ,^, the reactions 

atmosphere). 

2 s ynthesis of Pvrldvlfu — nn H Pyndvlthiophen^ by Paa.-Kno.. °r Knorr's method 
tOOSO] ThecompoundsoHormulaO^^ 



30 



35 



Scheme 6 
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55 




(2-D 



the reaction of 1 ,4-dione (2-1) with P 2 S 3 , P 2 S 5 , H 2 S. andttje like_ not critical. Generally, the reactions 

atmosphere). , . . thi _ lnvGnt : on mav possess at least one asymmetric 
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maude S all loom -* * ~P» » ^ Wl product „r lis Mt» 

[0055] The acids which are used to prepare the pharmaceutical y m»- f non . toxic acid 

pyridy furan and pyridylthiophene base compounds of th,s myen ^ » Hwetl, iodide, nitrate, 
add! sa«s, i.e., sa.ts containing P"— 
sulfateorbisulfate.phosphateo^^^^^^^^ 

„™»*m. and amino ollona, including, but no l-ad 0 a»d ^'—^^ ^ oBtal „ ed ltom 
^yla.lna di TOm »l.m,na..^^ 

prepared by conventional procedures. 



Method of Treatment 



,005* The compounds (,) - this invention 

tokineproductionsuchastumornecrosisfactoralpha^ 

or alleviation of various cytokine-mediated d.seases such as asth^ 

sis,septicshock,rhin*is,in,lammati^ 

the compounds of this invention inhibit .nflammatory stimuli indue* synt w inf , a mmatory and 

leukoses toother leukocytes and 

immune disorders such as arthritis and IBD, c ardlovasc "'™ " H { hj inventioni 0 r their pharmaceutically 
[0058] The pyridylfuran and P^^^ l^nous intramuscula or subcutaneous) 

effective salts, can be administered via either the oral, parenteral (ej J^JTLlnWii* t o humans in doses 
or topical routes to mammals. In general, these compounds JJJ h variations wll , necessarily 

ranging from 0.3 mg to 750 mg per day, the Xease state being treated and the 

occur depending upon the weight and condition of t e «**»r£™™ range of from 0 .06 mg to 2 mg per 

^^^^^ 

[0059] The compounds (I) of the present invention may ^^J^EL* and such administration can be 
cally acceptable carriers or diluents by e.ther of the ab ove routes P ~ y ' o{ the invention can be admin- 

carried out in single or muftiple doses. More P— ^^^^^ 
isteredinawidevariety of different dosageforms,..e.,they^ 

inert carriers in the form o, tablets, capsules, lozenge sir ^^^ZLouLl elixirs, syrups, and the 

weight, preferably 1 0% to 50% by weight ov „ iniont , c Uch as microcrystalline cellulose, sodium citrate, 

[0060] Fororaladministration.tabletscontain^ disintegrants such as 

calcium carbonate, dipotassium phosphate and gly on. may be ^ 
starch and preferabry com, potato or tapioca sta^ 

binders like polyvinylpyrrolidone, sucrose^gelatin md ^ a -^ 0 "7„ ™ Solid compositions of a similar type 
rate, sodium lauryl sulfate and talc are often very usefu L include lactose or milk 

elh.no,. propylane glyoo,, 9^-ln and ^^^^S^U»t Invan.ion in ellhe, sa„me o, peano, 
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35 
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45 



P H>8>Knecessa,andthe,^^ 

injection purposes. The oily solutions are ■^^iSSJl i s readily accomplished by standard pharmaceu- 
poses. The preparation of all these solutions under ste nle » ^ * b|e * 0 administer the compounds of 

Seal techniques well-known to those ^,^^2^^^^ «* ™» P referaWy be d ° ne 
the present invention topical* when »*"»**^ with standard pharmaceutical practice. 

demonstrated in vitro by the following procedures. 

^ ^ pining the .nh.bK.on nl TNFa R.QHynthes.s end CAM Express.on 

1 Cells and Cell Culture: 

50 u/mL pooksllin and 50 pg/mL slow*. "ITS? ^Moiod Jap™) aopptaiiaolod w»h 10 % MM oa« 
Monoogo and 9 r™n in endothali.l ST*™*™^^ 1 ^ wLLZ, and 1:100 dUon 01 Mrt» 
„„„„, (PCS, BMW *"^., , ° r n rc.. S ' rC P-.d,».looy« o.,1 100. HL-60, » 9-own in 

K% «*, .1 .00 0^00.1! o, .0. -oonui. n ,o in*. TNFct oiosyotoesls oio, « doo»n S «oO ,o *, b» 
the following procedure 2. 
9 TNFa production: 

[0 06 5] Human P er,phera.bloodmononuc,earce«,(HPBMN^^^ 

Kcoll-Wque (Pharmacia, Sweden) ^^^^K^^fS and plated'into 48 we., plates (Falcon, 
Nissui Seiyaku, Tokyo, Japan) suspended ,^ .RPMI "^J™ are allowed t0 adnere to the plate by incubating 
Becton Dickinson, New Jersey) at 2x10* cells/we Monocles ^HMO) med|um i % FCS. 

at 37'C for 1 hour, then the supernatant • ^^J^^^S^ stock solutions and diluted with media 
10066] Test compounds are prepared as 1 00 ^^J^ 4 ( ™* n the presence of LPS (E. coli. 055:B5. 
to obtain final testing concentrations. HMo are 0 00 > The assay is run in a volume 

S°rScel, cytotoxicity assay: On the^ 

washed with MEM and resuspended w*h 1% SS^!f»T- * erial * d » uted ^pematants in 

are plated into flat-bottomed 96 well plat as (Coming l ^^^SS^S^ - 37'C in 5 % C0 2 for 1 8 hours, 
the presence of a final concentration of 0.5 jogfrnL ej ^^^^^ ^ 0 . 2 % crys tal violet disserved in 20 
After incubation, the culture medium .s ^ e \^^^^ &X ^. Resulting crystal violet is disserved 
% ethanol. The cells are washed with tap water and a.r-dr e ' a * room tempe ^ Qn & mQ . mD plate reader (Richmond, 
in 1 00 ul of 1 00 % methanol and the optical dens.ty k™™™**™"™ (Wako , Jap an) as a standard. 
CA). Th'e concentration of TNFa is >, the nerZyme TNFa 

[0068] TNFa enzyme immune assay: TNFa ev ^ Brjef , dHuted sample are added onto the 96 

density is determined at 450 nm on a ^^^^i,,,,^^ of vehicle treated cells with drug treated cells. 
[0069] Percent inhibition is determined used t0 determine the IC*. 

Linear regression analysis of the ^^SSS^ a Ascribed below were tested by this method, and 



[0071] 

55 following procedures 3 and 4 
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3, Cell ELISA: 



,0072, Tost C.P.O00S m « w» ~» . - "T? 1 JSTSS ASSESS 

ICAM-1 (0.5 ug/mL) (BBA#3, R&D Systems) or E-selectm gjMj^Jj^S sheep) (Ame sham; 1 : 2500 dilution) 
2hou re .Anti-mouse,g,pe^ 

is used as the second antibody, followed by the addrt.on of PJ^^™?^ Leader at 490 nm, and the 
hydrogen peroxide (3.9 mM). The absorbanoe of each well ■ ^acted from the absorbance 

background at 655 nm is subtracted. The absorbance of ^^^^2!^^^^^ 
valuesofTNFa-stimulated^ 

cells with that of drug treated cells. Linear regress.onanalys.5 of the means of the inniDiuonvaiu 

S 0 ' Some compounds prepared in the Working Examples as described below were tested by this method, and 

Ed an IC M valu'e of 1 0o'nM to 1 0 pM with respect to inhibition o, the CAM express,on. 

4. Cell Adhesion Assay: 

[0 07 5] HC-60 ce„s are induced to differentiate into 

mented with 1 0 % heat-inactivated FCS for 5-6 ^^f^^^^^ Hank's sclution. HUVECs 
5(6)-carboxy. fluorescein diacetate, for 30 m.nutes at ^^^J^ZZJ^ are diluted with media 
(1.2X1^0.1) grown in96wel. plates are — 

to obtain final testing concentrates and 30 U/mL TNFa to b nowi and remainjng 

stimulated HUVECs in a final volume of 0.1 mL gently by measuring the fluorescence 

cells are lysed with 1 % Nonidet P-40 The number of "^ e ^ is determined by 

of the means of the inhibition values are ^^ rat T^^ B8l ^ below wer e tested by this method, and 
El ^^Z^^O^^^^^ - H- - HUVECs stimulated 
K F \he fonowing representative examples are illustrative of the invention and are not intended as a restriction 
on the scope of the invention. 

Examples 

,0078] The present invention is illustrated by the 

Invention is not limited to the specific details of these absorption spectra 

pointapparatus and uncorrected. ^^^^^^^^^m^m^^ 
(IR) were measured by a Sh,mazu , ^-^^^^^270, 270M Hz) unless othenvise indicated 
(NMR were measured in CDCI 3 by a JEOL nmm specirorr v te tramethylsilane. The peak shapes are 

and peak positions are expressed in parts per m.ll.on ^*^.^^Sc!^ constants (J) are recorded 
denoted as follows: s, singlet; d. doublet; t, ^^^^^S!^^ ™SO for dimethy.sulfoxide, 

MgS0 4 for magnesium sulfate, NaHC0 3 for sodium bicarbonate. 

> Example 1 

fi.Ari>tYl-2 T 4-dimethvl-5- (4-pvridvl)furan 

a-Acet Yl>5-bromo-2 l 4-di methylfuran (Step 1) 
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compound (1 .38 g, 88 % yield) as a pale yellow oil. 
1H-NMR (CDCI 3 ) 8 2.55 (s, 3H), 2.43 (s, 3H), 2.14 (s, 3H). 

3-Acetvl-2,4-dimethvl-5-(4-pyr idyl)furan (Step 2) 

mL) was added water (4 mL), Na j»J " T^ 4 5 406 mmol) and bi s(tri P henylphos P hine) 

peraturefor8 hours ^ 

nylphosphine)palladium(ll)chlonde (1 .48 g 2.11 ™°0*« SuwwL filtered through celrte pad. The filtrate was 

Anal. Calcd. for C 13 H 13 N0 2 : C, 72.54; H, 6.09; N, 6,51. Found: C, 72.58, H, 5.98, N, 6.1b. 
Example 2 

3.Methvl-4-oxo-2-(4-pvridvl)-4,5 B7.t e trah Y drobenzofuran 

3-Methvl-4-oxo-4.5.6.7-tetrah Ydrobenzofuran (step 1) 

,.„„, A ml— 1 .S-cyc.ohe^Oione (3.3Bg,30m™n ^™^Z£*£ « 
'ch Jo (4.09 9. 30 mmol) in «m (10 mL) «M « rtta «J •*»» « IT,,*" ,N "U *« •»» 

Hz, 3H),2.15(t,J=6.6Hz,2H). 

2- Bromo-3-me th yl-4-oxo-4,5,6,7 -tetrahvdrobenzoturan (ste P 2) 

[0 082] The subtttle compound was prepared according to the procedure of example 1 using 3-methy.-4-oxo- 

3- M a lhy|.4<xn-?.f4-ovndvlH,5 fi p-temnvdrobsnzoton (step 3) 

mm Th. «. compound »os prepared ncc.n» 9 to .he procure o, 'T^l^SfiZ?***™' 

' Example 3 

-».Ao 0 t Yi-ii.m e thYl-2-phenY l-S-(4-pvridvllfuran 

MO.dimeth Yi-4-methvl-2-p h»n Y lfuran-3-hvdroxamate 
[0 084] A mixture of 

mmol , W ,0-dimethylhydroxy.amine hydrochloride , (0.54 g, 5 J ^°0- 1 ^ 3 d ^hyte P py , 
(1 .05 g, 5.5 mmol), and triethylamine (0.56 g, 5.5 mmol) in CH 2 CI 2 (20 mL) was st.rreo g 2 
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5 

[00851 Toas,inadso,u»no fr ^ 

it) was .ddad 1 M solution .1 met hyMgnm boo™* InTHF (2 ^ «™ ^ J „„ ole „ as e „ Mei 
was hasted a, ,** .^.nature Jo, 3 ^%°?^™£ZlZ, «sr, bnne, dnad cue, KgSO., aad 

- — „ aca*,a „. : „ pnauuda 

3-Acetvl-5-bromo-4-methvl-2> phenylfuran 

10086, ThesubtNecompou^ 

nylfuran instead of 3-acetyl-2,4-dimethylfuran in step 1 . 

3-AcetYl-4-methyl-2-phenvl-5-(4 -pvridylMuran 

|M871 Tna^poundunsspuapau**.^^^^^ 
2-pKenyHunr inst.ad ot s-acetyl-S-brooao-Z^dimethylturaa in slap 2 

. .« («d. * « * - * * « ' 59 <* 2H >> 7 57 <* 3 ■ 4 3 Hz ' ' 6 * 2H) ' 7 5 " 7 47 

K«0% ; H, S.«; N, ,0, Found: 0, 77.2; H, ,d, N. 6.00. 
30 Example 4 and 5 

3 n r rr , Y ,...M. P v f ,dvnfuran anr, « 4.di m ethy..3.methyam.noc»rbonV-5.(4.pYr.dY.)furan 

9 A.nimHth yl-3-M -hvdroy YiminoethviVS-(4-pvridyl)f uran 

(2mL)wasaddedhydroxylam.nehydrochlonde (a2g 1 27^ P partitioned. The organic 

• XSST^W. Xs^CaH). 7.60,47 <m, 2H). Ml (S, 3H). 2.30 3H,. » (s, 3H). 
3 a aa.^rld.muran an d 2 4^ h^^ 

ethyl acetate (30 mL x 2), the combined organe layers CH,CU-EtOH to give 2,4-dimethyl- 
,„ Lao. The resulting residue was purified by flash ^J^X^" 8 ^ 3 .acetL,ino-2,4-dime- 
50 3 -methylaminocarbonyl-5-(4.pyridyl)furanasthe ^ Poto^« 8- " *V' e > 
thyl-5-(4-pyridyl)furan as the more polar product (0.15 g, 65 h yield). 
Less polar product; 

5I!^^wlM»-•^•ft^^»*"••* ,, * M,, ** 4, * , * , "*■ , *" ,,, ■ 

55 3H). 

O, 67.02; H, e,S; N. -2 02. Found: C, 67.31; H, 6.22; N, „« 

More polar product; 
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5 

Example 6 

, o. f ,. rY r. rtY . Va r5 . 5 .trimethvl -^^ g T-tetranvdrobenzofuran 

,o A-n X o-3.5.S-trime th Yl-4.5.6.7-tetra h Y drobenzofuran 

,0090, Th. .uu» oon^nd was prepared a=co*g .. .« p.ocdura of ax^le 2 using 4A*-d^1 A» 

9 .Rrom 0 -4-oxo-3.5^trim e thvl-4.5.6.7- t^r fl hvdrobenzofuran 

4,5,6,7-tetrahydrobenzofuran instead of 3-methyl-4-oxo-4,b,b,/ leiranyu 
1 ^.o.M. rr iri Y i )^.S.S.trlmethv^ 5 6 7-tstrahvdrobenzofuran 

" 5E2^..»«**»»™«*«»^'-"*»"**"**• ,H, ■ ,, * 

1.21 (S, 6H). 

r«=X« C, 75,7; H, S.7, ; N. 5.4.. Fo»d: C, 75,5; H, «, ; N. « 



30 

Example 7 



1 o^.o.^.p Y ridYi )-3 r 7.7-trlmet h Y i-4 5.6.7.tetrahvdrobenzofuran 

35 4-Oxo-3.7.7-trimeth Y l-4.5.6.7-tetrahvdrobenzofura n ( step 1) 

[0093] The subtit,e compound was prepared according to the procedure of examp.e 2 using 4,4-dimethyM ,3-cy- 

o D ± oxoj 7.7-trimethyl-4 5 6 .7-tetrahvdrobenzofuran (step 2) 

,^.,.,a. rr Hd y l).a.7.7.|,im«h y^ l '«7.Mr a h»drobenzolu»n 

Hz, 2H), 1.44 (s, 6H) 

MS (ESI) m/z : 256 (M+H) + , r 7 r n r. H fi cq- w 5 66 

Anal. Calcd. for C 16 H 17 N0 2 : C, 75.27; H, 6.71 ; N. 5.49. Found: C, 7 5.05, H, 6.59, N, 5.66. 
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Example 8 

a.M g th Y l-4-oxo-2-(4-pvr ldYl)cvclohepteno(b)furan 

3-Methyl-4-oxo-cyclohepteno(b)turan 

[0096] The subtitle compound was prepared according to the procedure of example 2 using 1 ,3-cycloheptanedione 

2- Bromo-3-methyl-4-oxo-cyclohepteno(b)furan 

[00971 Th e subtitlecompoundwaspreparedaccordingtotheprocedureofexample2using3-meth y l-4-oxo-cyclohe P - 
teno(b)furan instead of 3-methyl-4-oxo-4,5,6,7-tetrahydrobenzofuran in ste P 2. 

3- Meth yl-4-oxo-2-(4-pyr idYl)cYclohepteno(b)furan 

[0098] The title compound was prepared according to the procedure of example 1 using 2-bromo-3-methyl-4-oxo- 
cyclohepteno(b)furan instead of 3-acetyl-5-bromo-2,4-dimethylfuran in step 2. 

20 "h P NMR 8 ?c 0 D C C, 3 ) 8 8.62 (dd, J= 4.7 Hz, 1 .8 Hz, 2H), 7.49 (dd, J= 4.7 Hz, 1 .8 Hz, 2H), 3.1 0-3.05 (m, 2H), 2.79-2.72 (m, 
2H), 2.48 (s, 3H), 2.09-1 .95 (m, 4H). 
WIS (ESI) m/z : 242 (M+H)+ 

Anal. Calcd. for C 15 H 15 N0 2 : C, 74.67; H, 6.27; N. 5.80. Found: C, 74.54; H, 6.14, N, 5.97. 

25 

Example 9 

3- Acet Yl-2-isobutyl>4-methvl-5-(4-pYridvnfuran h ydrochloride 

30 3-acetyl-5-bromo-2'isobutYl-4-methylfuran 

[0099] The subtitle compound was prepared according to the procedure of example 2 using 3-acetyl -2-isobutyl- 

4- methylfuran instead of 3-methyl-4-oxo-4,5,6,7-tetrahydrobenzofuran in ste P 2. 

as 3-Acetvl-2-isobutYl-4-methyl-5-(4-pvridvl)furan hydrochloride 

[0100] Thetitlecompoundwaspreparedaccordingtothe P rocedureofexample1using3-acetyl-5.bromo-2-isobutyl- 

4-methylfuran instead of 3-acetyl-5-bromo-2,4-dimethylfuran in step 2. 
4 o "h-NMR IcDCy 8 8.71 (br. s, 2H), 8.01 (br. s, 2H), 2.91 (d. J= 7.3 Hz. 2H). 2.62 (s, 3H), 2.54 (s, 3H), 2.21-2.12 (m, 

1H),1.03 (d, J=6.6 Hz, 6H). 

LKlWl 0,H 2 O: C, 65.01 ; H, 6.89; N, 4.74. Found: C, 64.78; H, 7,6; N. 5.00. 

45 Example 10 

6.7.DlhYdro-3.6-dlmethYl-2-f4-pyridyl) -furof3.2-clpyran-4-one 

6.7-Dlhvdro-3,6-dimethvl-furof3.2-clpyran-4-one 

[0101] The subtitle compound was prepared according to the procedure of example 2 using 5,6-dih y dro-4-hydroxy- 
6-methyl-2H-pyran-2-one instead of 1, 3-cyclohexanedione in step 1. R5)H , 3m 

1H NMR (CDCy 87.14 (s, 1H), 4.80-4.67 (m, 1 H), 2.97-2.77 (m, 2H), 2.20 (d, J = 1 .5 Hz, 3H), 1 .54 (d, J = 6.2 Hz, 3H). 

55 2-Bromo-6,7-dihvdro-3.6-dime thvl-furor3.2-c]pvran-4-one 

[0102] ThesubtKlecompoundwaspreparedaccordingtotheprocedureofexample2using6,7-dihydro-3,6-dimethyl- 
furo[3,2-c]pyran-4-one instead of 3-methyl-4-oxo-4,5,6,7-tetrahydrobenzofuran in step2. 
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1H-NMR (CDC b ) 64.79-4.70 (m, 1H). 2.98-2.80 (m, 2H), 216 (s, 3H), 1.54 (d, J = 6.2 Hz, 3H). 
§ T ^droj fi-dim e th V l-2-(4-py "HY')-'"^3-2-clDVfan-4-one 

KS"]SS) 6 MI*" * « 49 »■ 2H »- ,m ' ' * 3 -' 0 ' 2 94 * 2H) ' 2 K "* ' 59 1 "' 

J= 6.2 Hz, 3H). 

" i^w'^ * «* «■ ■* »••"■ — °' w * * "* * 53V 

Example 11 

, 5 ^.Rh Y l-7.7.dlmethvl- ^»»-2-^-Pvrldvl)-4 5 6 7-tet.ahyd.openzofuran 

q.Fth yi-7 7-dimethvl-4-oxo-4 s 6.7-tetrahydrobenzofuran (step 1) 

o.» .^Pth Yl-7.7-dimethvl-4- ^ n -4.5.6.7-tetrahvdroben Z ofuran (step 2} 

. m The a«,e wa S P-apar* J- J. n^C-ST?^"^ 

4 .nv.. 9 .(A.pYnd yl)-3.7.7-trimeth yl-A.5.6.7-tetrahydrobenzofuran (Step 3) 

8 3.64 <dft * 4.. « . .6 * 2H>, 7,0 w *« * «. » * ' - » * 2H >' 

* (TuHL 2H), 2.02 (I. J= 6.3 Hz. 2H),'1 .44 (a. OH). 1 .29 ft J= 7.3 Hi. SH). 

MS (ESI) m/z: 270 (M+H) + 9p . N 5 15 

Anal. Gated, for C 17 H 19 N0 2 : C. 75.81; H, 7.11; N, 5.20. Found: C, 75.87, H, 7.22, N, 5.15. 

Example 12 

40 7 7 .n ime ihvl.3- P henV ^-o^^-(4-ovrldvlV4 5 6 7-tetrahydrobenzof uran 

7 7.Dimethvl-3-phe n Y l-4-oxo-4.5,6,7-« »tr fl hyrimb e nzo(uran (step 1) 

- ■■ 7 7. n im.iM.3-oheny|. 4-^ 3 6.7-t«,3hvarob«a70liiran (slap 2) 

" ,010., -a—pa^ap.^^^ 

5 5 7 7 , nimfi th y|.3.phenvM .nvn.p. f d. 0 vridvlV4.5 6 7-Mrahydrobenzofuran (Step 3) 
10109] Thetit.ecornpoundwaspreparedac^^^ 

nyl 4 oxo-4,5,6,7-tetrahydrobenzofuran instead of 3 -acetyl-5-bromo-2,4-dimethylfuran in step 2. 
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mp: 156-157 B C H ? 23 (dd j = 4 8 and < 8 Hz, 2H), 2.59 (t, J= 

1 H-NMR (CDCI 3 ) 6 8.45 (dd, J= 4.8 and 1 .8 Hz, 2H), 7.43-7.34 im, onj, .co \ , 
6 9 Hz, 2H), 2.05 (t, J= 6.9 Hz, 2H), 1 .51 (s, 6H). 
, S E r,'"« 0. 79.47; H. ,03; N. 4.44 Fed: C, 79.9; H, ,*; N, 4.37. 

Example 13 

4>.A^Pt Yl-4.methvl-3.5.dl(A -pYridvnthiophene 

W [0110] The Me compound was prepared according to the procedure o, Example 15 using 2-acety.-3,5-dibromo- 
4-methylthiophene instead of 3 -acetyl-2,5-dichloro-4-methylthiophene. 
mp: 117-118 tt C 

|R v 1660, 1600, 1410, 1370, 1290, 820 crrr Hz. 1.5Hz, 2H). 

,5 1H-NMR (CDCI 3 ) 8 8.66 (dd, J= 4.4 Hz, 1 .8Hz, 2H), 8.49 (dd, J= 4.4 Hz, 1 .5Hz, 2H), to 
7.05 (dd, J= A A Hz, 1 .5Hz, 2H). 2.62 (S, 3H), 2.39 (s, 3H) 

Anal Ca led. for C 17 H 14 N 2 OS: C, 69.36; H, 4.79; N, 9.52. Found: C, 69.19, H, 4.86, N, 9.29. 
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Example 14 
2>Acetvl-3-meth Y l>4.5-dl(4-py rldvinhlophene 



[0111] The title compound was prepared according to the procedu, J^^-J 
3-methylthiophene (Steinkopf et al, Justus Ueb,gs Ann. Chem., 1938, 536, 135) 
25 4-methylthiophene. 

mp: 140-142 "C _ . 

^T«;^T4^:S^(-. - 4.4 Hz, 43H, 2 H, 7.4, „ J. 4.4 H 2 . « 
„ ^ZZ^r^T^T^, M0. *- C 68.91; H, 4,9, , 9.40. 
Example 15 

g-A Ce t Yl-4-methvl-2.5 -dH4>pYridYinhlophene 

(1 5 mL) were added 4-pyrid,neboron,c ac d 0.87 g 7^09 -J^^^SS^ t«np««ur« under nitrogen. The mixture 
and bis(triphenylphosphine)-palladium(ll)chlonde (0.2 g, 0.28 mmoij p „ dj bjcar . 

was heated at reflux temperature for 8 hours. ^^^^S^t 14 ml" we e added to the 
bonate (0.6 g, 7.14 mmol) and bis(triphenylphosph,ne)-pa * d ^^ 
reactionmixture.Themixturewasheated^ 

was filtered through celite pad. The filtrate ^Jf^^^^^^^ residue was purified by 
layers were washed with brine, dried over MgSO a ^^^^^Sl a solid. Reoysta.lized from 
flash chromatography eluting with hexane-ethyl acetate (1 .2) to proviae me uu« w 
ethyl acetate gave the title product (468 mg, 56 % yield), 
mp: 137-1 38 "C 

|R v 1690, 1590, 1410, 1370, 1280, 990, 820, 720 env- 
1H-NMR (CDCI 3 ) 6 8.72-8.66 (m. 4H), 7.40-7.32 (m, 4H), 2.32 (s, 3H) 2*5 <s, 
Anal. Calcd. for C 17 H 14 N 2 OS: C, 69.36; H, 4.79; N, 9.52. Found: C, 69.22. H, 4.68, N, 9.21 . 

Example 16 

4.0xQ-2-(4-pvrldvl)-4.5.6.7-tetrahvd ro-benzo(bni.lophene 

4- methylthiophene. 
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mp- 1 56-1 58°C (Recryst. f romEthyl Acetate-Hexane) 

SS'KS SK, ... * ".. - * - » - « * « - <* 

. n, a,, ^ o. a, M ; h, a.aa ; n, S..3. 

MS (El) m/z 229 (M + ). 
Example 17 

,0 a.Acetvl-5<hloro-4-methvl-2>(A .pYrldvnthlophene 

pyridineboronic acid. 
is mp* 60— 61°C (Recryst. from water- methanol) 

!RfKBrtv1690 1600,1450,1410,1270,1180,820 cm' 1 
■ B 8.67-8.65 (m, 2 H), 7.28-7.26 (m, 2 H), 2.21 (s 3 JftU (J 3H). 

Anal. Calcd for C 12 H 10 C1NOS; C, 57.26; H, 4.00; N. 5.56. Found: C, 57.40, H, 3.90, N, 5.20. 

MS (El) m/z, 251 (M+). 
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Example 18 

fi-A ce t Yl-2.4-dimethyl-5 -(4-pYridYinhiophene 

25 2-Chloro-3,5-dimethvtthlophene 

[0115] A fixture o, 2,4-dimethyfthiophene (commercially — f ™ 

22.3 mmol) and sulfulyl chloride (1.8 mL, 22 3 ^ m ^^J^^S^ compound (0.90 g, 28 
After cooling, the mixture was purified by dist.llat.on (0.25 mmHg at 29 C) to prov.ae 

30 (CDCy 8 6.43 (d. J. 0.7 Hz, 1 H), 2.36 (d, J-1.1 Hz. 3H), 2.10 (s. 3H). 

a-Acet Yl-5-chloro-2.4-dimethYlthiophene 

35 [0116] To a stirred solution of ***«»*^^ 

'added acetyl chloride (0.9 mL, 12.4 mmol) and alum.num chlonde ^^^^^ wn0 .e was 
nitrogen, and the mixture stirred for 1 day The react.on ^xture ^^^SiS^M over MgS0 4 . and 

40 provide the title product (0.85 g, 73 % yield). 

1H-NMR (CDCI3) 8 2.53 (s, 3H), 2.47 (s, 3H), 2.25 (s, 3H). 

a.Aftet Yl-2.4-dlmethyl- 5-(4-pYridvnthiophene 

[0117, The title compound was prepared according to the procedure of Example 15 using 3-acetyl-5-ch,oro- 
2 4-dirnethylthiophene instead of 3-acetyl-2,5- dichloro-4-methylth,ophene. 

(s, 3H). 1 
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Example 19 

3-Acetv1-4-methYl-2-phenv^5-(4- pYridvmhiophene 

a-AcetYl-5-chloro-4-methvl>2-phe ny)thiophene (step 1) 

l0118] To . r 

heated at reflux temperature for 3 hour. Tl» ^^^^S^Z^^e residue was purified by 
organic layers were washed with brine, ^ J^^^«SS^£ Product (916 mg, 78 % yield ). 
flash chromatography eluting with hexane-ethyl acetate (1 0.1) to prov.ae v 
1H-NMR (CDCI 3 ) 5 7.45-7.33 (m. 5H), 2.22 (s, 3H), 2.05 (s, 3H) 

a-AcetvM-met h Yl^-phenvl-S-t^ -pYririY^^'QP" 6 " 6 (step 2) 

,.„„ The Hue compound was prepared accm *9'° t '*'"** e< 'J''^®' Eaampte 15 using 3-8cetyPS<hloio-4-melhy,- 
2.pdar,yHhiophene instead of 3-acotyl- 2frdloWoro-*meth»nl«opPano. 

Zm«!msO.<U 68.08 ,d, J= 4.8 Hz, 2H), 7.55.7.43 (re, 7H>. 2.28 (a, » 2,4 „. 3H). 
rSr^^U N. 4.77, S, ,0.83 Pound: C, 73.58; H, 5,8; N. 4,3, S, ,0,2. 

Example 20 

3-Methvl-4-oxo- 2- (4-pvridvlV43,6 ^r a hYdr 0 benzothlophene 

a mjxture of 4-f3-methvl ^ r Hon. ? .vn.4.oxobutv.ic arid and 4-(4-methy.thi P hen-?. y.H-oxobutylic acid 
[0 120, Amix 1 ureof4- ( 3.methy.thiphen^ 

cording to the modified method of N. B.Chapman, J. ^ ^J^^^ '^l ann y dride (14.0 g, 140 mmol) 
g, 280 mmol) was added in portions over 20 minutes to, ^J"" ^ 2 g , 1 A mm0 .) was 
Si CH 2 CI 2 (400 mL) at 20 and the m,xture was shrred for 5 m,nu ^Tc* After cooling the mixture was 

Hz, 2H), 2.82-2.75 (m, 2H), 2.57 (s, 1 ,5H), 2,29 ( s, 1 .5H). 

A mixture of 4-(3-m 0 .H Yl .hi phen-2-vl)butvli c acid «nd 4-f4-methylthi P hen-2- yDbutylic acid 
[0121] Toastirredsolutionota^ 

4-oxobutylic acid (14.2 g, 71 .7 mmol), and potassmm M^^^™?^* 205 -C with removal of the 
hydrazine monohydrate ( 3.05 g, 61 mmol) at room *^"£^£J ^and I concentrated HCI (1 50 mL). 
distillate. After cooling, the reaction mixture was ; poured ^J^^^^Ztk brine and concentrated in 
The whole was extracted with diethyl ether (400 mL). The organic tayer »** > washea w ^ 
vacuo The residue was purified by flash chromatography eluting wrth CH 2 CI 2 BOH (1 .0 ) P 

M-TnMpJ fC^Cp^^a^^03^^ifc= 5.1 Hz, 0.5H), 6.78 (d, J= 5.1 Hz, 0.5H), 6.70-6.68 (m, 0.5H), 6.61 (s, 0.5H), 2.87-2.77 
(m ■ <m. 2H), 2.20 (d, J. 1.1 Hz, 1.5H), 2.15 (s. 1.5H), 2.05-1.91 (m, 2H). 

^.MPth Yl.4.oxo-4.5.6,7-tetr flhYdrobenzothiophene 

,0,22, To . adrrod sd,u,.n 0, a reMure o, '^^TrV^^'Vl^^'^ 
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a„d concerns *, vacuo. Th, residue ««] j-*- »V « ^SSSSS* «■ Th. n*» — P™"* •» 

* * <■< * «* (m > ■* 2582 50 (m ' 2H) ' 2 44 * *" Hz ' 3H1, 224 ' 2 " 

(m, 2H). 

o P ,. mn ^. mo th Yl.4-oxo-4.5.67 -t^r a h Y drob e nzothiophene 

, ,, „,<. m othwl 4 oxo-4 5 6 7- tetrahydrobenzothiophene (500 mg, 3.01 mmol) in CH 2 CI 2 (1 5 

3 MgthyH >. (4 f yrt<IVIM.S.6 v...t»h Y n, n benzomioPhene 

mp:129-130°C. .„ i 8 Hz 2H) 7 32 (dd, J= 4.8 Hz, 1.8 Hz, 2H), 3.07 (t, J= 6.2 Hz, 2H), 2.64-2.57 

1H-NMR (CDCI 3 ) 8 8.68 (dd, J= 4.8 Hz, 1 .8 Hz, <>n), i-^ V"". " 
(m, 2H), 2.54 (s, 3H), 2.29-2.17 (m, 2H). 

" SSS^ « n, ,76, s. . M c 6,66; H. N, « s, «» 

Example 21 

30 r5.DI (4.DVfidvl)-3 -(l-hY droxvethvl) - 4 - methv ' thl0pl ' ene 
[0125] Toastirredso.utionot^^^ 

Ldded 1 sodium borohydride (30 mg, 0.79 ^ganic layer washed wfth brine, dried 

added to the mixture. The whole was extracted wrth e hyl ac^te 00 mL g chromatography e(uting wrtn 

mg, 75% yield). 

5 «*- » «. «►» <">■ 5 - 5 ">■ * 70 Hi 252 ,s ' 3H) ' 1 97 (s ' ' H) ' 1,65 ld ' 

" Sfi2i 0„H, 6 N !O S C. 67.6 H, 6.53; N. 9.3,. Foond; C. 67.60, H, ,6 2 ; H. 9.06. 

Example 22 

45 1 a.Di (4- PV ridvl)-5 fi^ihYdro-4H-cvclopenta(c)thiophen-4-one 
2 5-Dichloro-3-methvlthiop hene (stepl) 

distilled (bp 85 »c, 10 mmHg) to give the subtitle compound (29.7 g. 70 h yield). 
1H-NMR (CDCI3) 5 : 6.61 (s, 1H), 2.12 (s, 3H). 

a-< BromomethvlV2,5 -dichlorothiophene (step 2) 

W T, . s«r-ed sc-oo «.«,or..3.n, e , r , r ^^^t^TCSE - 
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aque oussodiu m su„it e so,ution. dried over MgS0 4 . and ^7 fl ^J*^^ 
under reduced pressure (bp BO •* 0.5 mmHg) to give the subfile compound (34.5 g. 91 A yield). 
1 H-NMR (CDCI 3 ) 5 : 6.84 (s. 1H). 4.35 (S, 2H). 
5 Diethyl 2-[(2.5-dichloro-3-thienynmethvnmalo nate (step 3) 

solution of diethyl malonate (35.2 g. 220 mmol) inTHF 120 imL) a 0 1 c ana tn ^ 
To the mixture was added a solution of ^^^^ water and the whole 

75 7.1 Hz, 6H). 

a- (2.5-Dichloro-3-thienYnpropanoic acid (step 4) 

[0 1 M] A solution of diethyl H(2.5<lich.or^ £££^ 
\ o% aqueous sodium hydroxide soiution (1 00 ™ L > was ma'de acidic 

was removed by evaporation. The aqueous residue was d *^2^^^ 200 * L x 3 ) and the combined 
(pH = 2) with cone. "V d T h-o^ l^^JnlZ, give brown solid (30.2 

\ H-NMR (CDCI 3 ) 6 : 6.68 (s, 1 H), 2.86 ft J= 7.2 Hz, 2H), 2.63 (t, J= 7.2 Hz, 2H). 
1 3-Dichloro-5,6-dihydro-4H-cyclo penta(cnhiophen-4-one (step 5) 

wasadded.Themix1urewasstirred.orad« 

g 98 % yield) The compound was used for next reaction wfthout further punf,cat,on. 
1 H-NMR (CDCI3) 8 : 3.02-2.97 (m, 2H), 2.88-2.83 (m, 2H). 

1 a-ni (4-pyridvl)-5,6-dihydro-4H-cvclopen ta(c)thiophen-4-one (step 6) 

recrystallization from ethyl acetate/hexane gave the title compound (645 mg, 50 A yield) as yellow 
so mp:168-170°C 

r„ S S«^Ka^4H,;7L-7 9 7 , m , 2 H), 7.47-7.« * « <«>■ 
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Example 23 

2.5-Di (4-pYrfdvl)-3-methoxYcarbon vlthiophene 

■ t 013 2 , The tife compound was prepared according to the procedure o, Example 15 using methy. 2,5-dichlorothi- 
ophene carboxyrate instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

Zm* IcDCy 8 8.71-8.65 (m, 4H), 7.94 (s, 1H), 7.51-7.44 (m 4H), Ml (s 3H) 

Anal. Calcd. for C 16 H 12 N 2 0 2 S 0.2H 2 O: C, 64.07 H, 4.17; N, 9.34. Found: C, 64.12, H, 4.23, N, 9.01 . 

10 

Example 24 

3-Acetvl-2,5-d i (4-pyrldYinhiophene v 
„ [0133] The titie compound was prepared according to the procedure o, Example 15 using 3-acetyl-2,5-dich.orothi- 
ophene instead of 3 -acetyl-2,5-dichloro-4-methylthiophene. 

"h P N M 7 R 1 (CDC,3) 6 8.72-8.66 (m, 4H), 7.82 (s 1H) 7 .54-7.41 (m 4H), 2M , (s 3H). ^ 
Anal. Calcd. for C 16 H 12 N 2 OS 0.2H 2 O+0.2ethyl acetate: C, 66.91 , H, 4.68, N, 9.29. 

20 ...... 

Example 25 

2.5-Di(4-PVridyl)-3-(pvrrolidine-1 -sulfonvl)thiophene 

„ ,0,34] TTKBacompodnd.aapre^edacc.*^ 

1 .sullonyliwophene Instead ol 3.actyl-2,5-»l(«o.4™thynhlopliene. 

S'S * 8,3*67 (m, dH), 7.84 (s, 1 H), 7.59 (dd, J = 4.4. , .6 Hz, «. 7.48 H M< -5 Hz, 2H), 3.08 
- Anicattd'. rC^^S^ -Pa,.: C, S7„ ; H, 4.88; N, ,0.44. P.ddd: C, 37,9, H, 4.77; N, 
10.05. 

Example 26 

35 2.5-DI(4>pyridyl)-3-ethvl-4-methYlthlophene d ihvdrochloride 

3-Ethyl-4-methylthiophene 

Se Joi oil (2.37 g, 90% yield). The compound "^"^^^S^ 
45 "h-NMR (CDCI3) 8 6.89 (s, 2H), 2.53 (q, J= 7.3 Hz, 2H), 2.17 (s, 3H), 1 .27 (t, J= 7.3 Hz. 3H). 

2 5-Dibromo-3-ethYl-4-methvlthiophene 
so bromosuccinimide (NBS; 1 .6 g, 8.9 mmo ) at roor ™ p J" ' th ic , ayer washe d with brine, 

55 

2 ,5-Di(4-pyridvl)-3-ethvl-4-methylthiophene dihydrochloride 

[0137] The title compound was prepared according to the procedure of Example 15 using 2,5-dibromo-3-ethyl- 
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M - «-»«---*-*N*-» ™ HC, so,, «« MM * — - 
the free form with 10 % methanols HCI. 

mp; 223-225°C. ,mo7Un i-77Hz 2H) 2 35 (s, 3H), 1 .25 (t, J= 7.7 Hz, 3H). 

Example 27 

A-ArPt YU3-methYl'2-(4-P YridYnthlophene 

9-RrQmo>3-methvl-4-acetytthophene 

I013 8] 4 - Me t h y,.3-acety,t h iophene [prepared according the rnet^T o, IE* ^^ {Q ^^X 
4,110 342 (1978).] (0.45g). 50% aqueous solution of acetic ac. I ( ^ and sodmm acetate ^ 9) ^ 

1H-NMR (CDCI3) 5 7.95 (s, 1H), 2.55 (s, 3H). 2.4 (s, 3H). 
A.ArPt yl-3-methYl-2-(4-P YridYinhiophene 
[0 139, The ti,.e compound was prepared according to the procedure of Example 15 using 2-bromo-3-methyl- 
4-acetylthophene instead of 3 -acetyl-2,5-dichloro-4-methylthiophene. 

" SSy 8 8.65-8.7 (m, 2H), 8.1 (s, 1H), 7.35-7.4 (m 2H) 2 r 6(s 3H) *5(S 3H). 
Anal. Caicd. tor C^NDS: C, 66.33 H, 5.10; N, 6.45. Found: C, 66.73; H, 5.09, N, 6.51 . 

Example 28 

30 ,.A..t Yl . 2 . < 4-methoxv r H < .n Y . ) .4.methvl-5.(4T>Yrldyl)thlophe n e hydrochloride 

3-Acetyl-S-chloro-2-(4-methoxy phenYlV4-methvlthiophene 
35 [0 140] ThesubtitiecompoundwaspreparedaccordingtotheprocedureofExampieigusing^methoxyJbenzenebo- 
ronic acid instead of benzeneboronic acid in step 1 . 

iH NMR (CDCI3) 5 7.31-7.25 (m, 2H), 6.96-6.91 (m, 2H), 3.85 (s, 3H), 2.21 (s, 3H), 2.06 (s, 3H). 
,.A. fi tvl.2.f4-methoxv p^n Y l)-4-methvl-S-(4-pvridvl)thiophene hydrochloride 

by the treatment of the free form with 1 0 % methanolic HCI. 

- 

Example 29 
so 3-CYano-2,5-d i^pYrldYl)thiophene 

3-CYano-2,5-dibromothiophene 
55 heatedatrefluxtemperaturefor 17 hours. ^rooohng tnemuour h washed ^ brjne 

*lr«h" (20:,) ,o 0,0** th. •*» prodoo. » . solid. (420 m»17 % »»*). 
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1H-NMR (CDCl 3 )5 7.11 (s. 1H). 
3-CYano-2.5-di(4-pyridyl)thiophene 

[0143] The title compound was prepared according to the procedure of Example 15 using 3«yano-2,5-dibromothi- 
ophene instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 
mD' 205-207°C 

1 H-NMR (CDCI3) 6 8.80-8.71 (m, 4H), 7.73-7.71 (m, 3H), 7.51-7,49 (m, 2H)^ 

Anal. Calcd. for C 15 H 9 N 3 S 0.2H 2 O: C, 67.50 H, 3.55; N, 15.74. Found: C, 67.68; H. 3.67. N. 15.63. 

Example 30 

3.Acetvl-2-(4-chlorophenvn-4-me thvl-5-(4-pyridyl)thlophene hydrochloride 

3-Acetvl-S-chloro-2-(4<hlorophenvl)-4-me thvlthiophene 

[0144] The subtitle compound was prepared according to the procedure of Example 19 using 4-chlorobenzenebo- 

ronic acid instead of benzeneboronic acid in step 1 . 

1 H-NMR (CDCI3) 8 7.42-7.26 (m. 4H), 2.21 (s, 3H), 2.08 (s, 3H). 

3-Acetvi-2-(4-chlorophenvl)-4-methvl-5-(4-pyrid yl)thiophene hydrochloride 

r01451 Thetitlecompound wasprepared according to the procedureof Example 15 using 3-ac^\-S^\oTO-2-{A^Mo- 
Z^ ^XZ^e instead' of 3-acety.-2,5-dich,oro-4-methy.thiophene. The HCI salt was obta,ned by the 
treatment of the free form with 10 % methanolic HCI. 
mo* 165 1 67°C 

1H NMR (CDCI 3 ) 8 8.69-8.67 (m, 2H). 7.47-7.36 (m, 6H), 2.33 (S, 3H), 2.16 (s 3H). 

Anal. Calcd. for C 18 H 15 CI 2 NOS 0.2H 2 O: C, 58.77 H, 4.22; N, 3.81 . Found: C, 58.56; H, 4.15, N, 3.87. 

Example 31 

3.Acetvl-4-methYl-2-(4-trifluoromethvlphenvn-5-(4-p v rld y l ) th lophe ne hydrochloride 
3-Acetyl-5<hloro-4-methyl-2-(4-trifluorom ethYlphenvnthlophene 

[0146] The subtitle compound was prepared according to the procedure of Example 19 using 4-(trifluoromethyl) 
benzeneboronic acid instead of benzeneboronic acid in step 1 ■ , m 
1 H-NMR (CDCI 3 ) 8 7.68 (d. J= 8.1 Hz, 2H), 7.49 (d, 0= 8.1 Hz. 2H), 2.22 (s, 3H), 2.11 (s, 3H). 

3-AcetvM-methvl-2-(4-trifluoromethvlDhenvn-5-(4- p Yridvnthiophene hydrochloride 
[0147] Thetitlecompoundwaspreparedaccordingtothepro^ 

2 i-iluommethylphenyOthiophene instead of 3-acetyl-2,5-dichloro-4-methylthiophene. The HCI salt was obtained 
by the treatment of the free form with 1 0 % methanolic HCI. 

5 889 ,14 J= 4,4, , .5 Hz, 2H), 7.72 (d. J. 8.1 Hz, 2H), 7.57 (4, 1- 8.1 Hz, 2 H), 7.38 (14 .M.4. 1.5 
X^S^^S^C. 87,8 H, 3.80; N, 8.82. ««* 0. 87.84 ; H, 3.78; N, ,4, 
Example 32 

3.Acetvl-2-(4-fluorophenyl)-4-methvl-5-(4-P Yridvmhiophene 

3>Acetyl-5-chloro-2-(4-fluorophenyi)-4- methyl thiophene 

[0148] Thesubtitlecompou^^ 

acid instead of benzeneboronic acid in step 1 . 

1H-NMR (CDCI 3 ) 8 7.37-7.31 (m, 2H), 7.16-7.09 (m, 2H), 2.22 (s, 3H), 2.06 (s f 3H). 



27 



EP 0 853 083 B1 



^■Arftt Yl-2-(4-fluorophenyl)-4-methvl-S-(4 -pYridvlMhiophene 

[01491 The title compound was prepared according to the procedure of Example 15 using 3-acetyl-5-chloro -2- 
(4-fluorophenyl) -4-methyl thiophene instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

5 ?H WDCy 8 8.67 (dd, JL 4.4, 1 .5 Hz, 2H), 7.45-7.36 (m. 4H), 7.15 (t, J-- 8.8 Hz 2H) 2.33 (s, 3H), 2.13 (s, 3H). 
Anal. Calcd. for C 18 H 14 FNOS: C, 69.43 H, 4.53; N, 4.50. Found: C, 69.40; H, 4.61 ; N, 4.57. 

Example 33 

10 

3-Benzovl-2,5-dl(4-pyridvmhlophene 

2S-Dichloro-A/-methoxv-W-methyl-3- thiophenecarboxamide 

is r0150l To a stirred solution of 2,5-dichloro-3-thiophenecarbonylchloride (1 .08 g, 5.0 mmol) and pyridine (2 mL) in 
cS HO mL was added N.Odimethy.hydroxylamine hydrochloride (490 mg, 5.0 mmol) at room temperature and 
me mxture was stirred for 18 hours. CH 2 4 (10 mL) was added to the mixture. The combined orgamc layers were 
SKShT! HCI soluL, saturated NaHC0 3 solution, brine, dried over MgS0 4 , and concentrated m vacuo* g*e 
light yellow oil (1 .09 g, 91% yield). The compound was used for next reaction without purification. 

20 1H-NMR (CDCI3) 8 6.91 (s, 1H), 3.61 (s, 3H), 3.33 (s, 3H). 

3-Benzovl-2.5-dichlorothiophene 

[0151] To a stirred solution of 2 ,5-dichloro-/v-methoxy-/v-me^ Iw^and 
25 THF (5 mL) was added 3M solution of phenylmagnesium bromide in diethyl ether (1 .2 mL ■ " ™£) at -78 £ and 
the mixture was stirred for 4 hours at -30»C. Saturated ammonium chloride solution was added, and the whole was 
£££ wifh Z£m*L (60 mL x 2). The combined organic layers were washed with saturated NaHC0 3 solution 
blfdtdover^ 

wrth hexane-ethyl acetate (12:1) to provide the title product as a yellow oil. (212 mg, 56 /» yield). 
30 1H-NMR (CDCI3) 8 7.85-7.79 (m, 2H), 7.65-7.58 (m, 1H), 7.53-7.46 (m, 2H), 6.98 (s, 1H). 

3-Benzoyl-2,5-di(4-pvridvl)thiophene 

[0152] The title compound was prepared according to the procedure of Example 15 using 3-benzoyl-2,5-dichlorothi- 
35 ophene instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

^^(000,) 8 8.67 (dd. J = 4.4, 1.8 Hz, 2H), 8.51 (dd, J = 4.4, 1.8 Hz, 2H), 7.82-7.79 (m, 2H). 7.68 (s, 1H), 
7.57-7.50 (m, 3H), 7.41-7.35 (m, 2H), 7.29-7.27 (m, 2H). 

Anal. Calcd. for C^H^OS 0.1H 2 O: C, 73.28 H, 4.16; N, 8.14. Found: C, 73.26; H, 4.26, N, 8.13. 
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Example 34 

2.5-Di(4-pyridylH-methylthiophene-3-carbaldehyde 

45 2.5-DichlorO'4-methylthiophene-3-carbaldehyde 

[0153] To a stirred solution of 2,5-dichloro-3-methylthiophene [prepared according to the methoc ^AmerChinu 
Soc 1971 333 1 (11 8 g) in CH,CI 2 (200 mL) was added T.CI 4 (37.94g) and dichloromethyl methyl ether (12.6 g) at 
-10*C After stirring for 4 hours, he'reaction mixture was poured into ice-water and the whole was stirred porously 
so to 30 2 utes The resulting mixture was extracted with CH 2 CI 2 (200 ml x 1), and the organic layers was washed wrth 
saturated m*C0 3 solution(100 mL x 1), brine (100 mL x 1), dried over MgS0 4 , and concentrated ,n vacua The 
resulting residue was purified by distillation (bp : 140-145-C/10 mmHg) to provide the subtitle compound (11 .75 g). 
1H-NMR (CDCI 3 ) 8 10.1 (s, 1H), 2.4 (s, 3H). 

55 2,5-Di(4-pyridvh-4-methvlthiophene-3-carbaldehyde 

[0154] The title compound was prepared according to the procedure of Example 15 using 2.5-dichloro-4-methylthi- 
ophene-3-carbaldehyde instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 
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Example 35 

g *,^ l .^.m ( >th Yl-5.(4-Dvridvl^ -(3-thienvhthiophene 

^■ fl . 0 t Yi-.^hloro-4-methvl -9-(3-thienvmhiophene 

The sub*comp.™d was prepared edcordieg .he procedure .1 E^pld 19 using S-Jh***-*-** 

SSSSS^S"* 1* «• » 1H,. 70, « * '«». «' <«• 

3H), 2.15 (8.3H). 

o.A.otYi-.i-mAth Yl-S^A-pvridvl l^-ia-thienvnthiophene 

mm Theti^compoundwaspreparedaccordingtothepr^ 
^LnWhiophene " * a-acety.-a.^ichloro^methylth.ophene. 

" "h P NMR?CDCU) 5 8 67 (dd, ,=4.4, 1 .5 Hz, 2H), 7.43 (dd, ,=4.8, 2.9 Hz, 1H). 7.38 (dd, ,= 4.8, 1.1 Hz, 1H), 7.36 (dd, 

25 Example 36 

,^^,^. m >th Y..5W4. P vrldvlV2- t^-">t>-Y lthlo ° he " vnthlophene 

^■A^t Yi-fi-i:hloro-4-methvl -P ^4-methvlthioph envl,thiophene 

30 [0 1571 The tit,e compound was prepared according to the procedure of Example 19 using 4,methy.thio) b enzene 
boronic acid instead of benzeneboronic acid in step 1 
■H-NMR (CDCI 3 ) 8 7.26 (s, 4H), 2.52 (s, 3H), 2.21 (s, 3H), 2.09 (S, 3H). 

35 ^Ar. fi tvl.4-methvl-S-( A.pYridYn-2-(4-methvlthiophenYl)thiophene 
roi581 Thetitlecompoundwaspreparedaccordingto^ 

mp: 106-108'C. 2 54 ( 3H) 2 .3 2 (s , 3 H), 2.17 (s, 3H). 

40 1H-NMR (CDCI 3 ) 8 8.67 (dd ,= 4.4, 15 Hz, 2H), 772 ! 7*7^ r ^ ^ 3 ^ 

Anal. Calcd. for C 19 H 17 NOS 2 O.lhexane: C, 67.63 H, 5.33, N, 4.w. ro 

Example 37 

45 a.A ee t Yl.2-(4-morp holin ^- 5 - (4 - pvrldYl)thlophene 

3-AcetYl-5-chloro-2-(4-morphol ino,thiophene 

the subtitile compound (2.3 g, 94 % yield). 2 46 , 3H) 

1H-NMR (CDCI3) 8 7.08 (s, 1H), 3.89-3.85 (m, 4H), 3.15-3.11 (m, 4H), 2.46 (s, 3H>. 

a.Ac6t Yl-2-(4-morphol i"")-^-(4-pYridvnthiophene 

55 [01 60] Thetitlecompoundwaspreparedaccordingtothep^ 
pholino)thiophene instead of 3 -acetyl-2,5-dichloro-4-methylth l ophene. 
mp: 147-149 °C 
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.».N M R,CDC,, )8 8.5S. 8 .5 5|m , 2 ^ 

SL^SEw ..**,; C, 61.71 H, 5.00; N, «. Fdd«; C S1.«; H, 5,6; N. 0.60. 

5 Example 38 

^,A ge tY>>2> (4-methvlplperazin-1-vl^(4-P Yridvmhiophene 

■^.Ar e t Yl-5-chloro-2-(4-methYlpiDerazin-1 -YlUhiophene 
" [0161] The subtitle compound was prepared according to the procedure of Example 37 using /^ethylpiperazine 

^"{SSSSla (s. 1H). 3.18-3.14 (m, 4H), 2,3-2.58 (m, 4H). 2.47 (s, 3H), 2.35 (s, 3H). 

/5 a-Acetvl-2-(4-met h YloiDerazin-1-vl )-s-(4.pvridvmhiophene 

r 0 162] The title compound was prepared according to the procedure of Example 15 using 3-acetyl-5-ch,oro-2- 
KlyJperazin-1-yJhiophene instead of 3-acety..2,5.dichloro-4.methylth,ophene. 

20 SIcdSs) » 8.57-8.53 (m, 2H), 7,7 (s, 1H), 7,8-7.35 (m, 2H), 3,3-3,29 (m, 4H), 2,7-2,3 (m, 4H). 2,4 (S, 
3H), 2.38 (s, 3H). 

TJtSZ^Z* C3SH.O: 0. 8045 H, 0.4* N. ,3.68. Found: C. 80.35; H, 6,3; N, ,3,, 
25 Example 39 

o g .ni(d.p Y HdY'^4-methvlth| Q phene-3-carbalr «^hYri ft 0 *lme dlhvdrochlorlde 

«, 9). .nd pyridte (0.04 mL) h M.OH (3 n,L, heated al * «• "V^, Hcl (5 mL) a „ a M s „iu«on 
the title compound (0.045 g). 

» « «* —» * *>• 826 ,H '' 79M 05 lm ' 2H| ' 7 85 ' 7 95 (m ' 2H) ' 25 ' 

-or 0„H, aN3 OS 2 HC, ..5^0: C, 48.6, H, 4.59 ; N. ,0.63. Found: 0, 48.47; H, 4.48; N, ,0.06. 

Example 40 

a-Acet Yl'2-(N>benzyl-N-methvlaminoV5^hloro thioph 
45 [01 64] The subtitle compound was prepared according to the procedure o, Example 37 using Mmethy.benzylamine 
^£^7* (m, 5H), 7,2 (s, 1H), 4.40 (s, 2H), 2,3 (s, 3H), 2.45 (s, 3H). 
V a . A cetvl-2-(iV-benzYl-/V-methvlamino)- 5-f4-Dvridvhthiophene hydrochloride 

free form by 1 0 % methanolic hydrochloride gave the title HCI salt. 
„ SS 88.60 <d, J- 6., Hz, OH,, 8.65 ,8, ,H,, 8.00 ,d, J= 6, Hz, OH,, 7.36-7*, » 5H,, 4.75 ,8, OH,, 0,0 
K." 9 £ C^OS HC,: 0, 00.06 H, 5.00; N, 7.70. Fd.nd: C. 00.70; H, 5.40; N, 7.77. 
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Example 41 

1 3 r , r g^jdylH 5 6 7. te trahvdrobenzo(c)thiophen-4-one 

5 A49 5-dichlorothio r hpn - :: '-Y l )- 4 - ketobutv " c acid 

pm, ?r^&?£S£ ^j'.vrssas 

U 1 .dddd . sold* * "£5S£T.i* ^S-.^ .Th.«**»«— «""»* 

1H NMR (CDCW 5 7.22 (s, 1H), 3.23 (t, J. 6.3 Hz, 2H), 2.78 (t, J. 6.3 Hz, 2H). 
MS (El) m/z : 252 (M + ) 
4 ^ fi-riinhlorothiophen- a-yl) butvllc acid 

L) and M.OH (2 9 ) in die.hyt.ne 0*» I . ^mbindd .njnfc w.snnd Ml, 

iSSSSi ^ - " * »* 2 38 "• J - " * 2H)i " * 2H) 

.,.rM,i,i„ m .d l B6.7-teliahK' ^«i.>"(d«Wo°te''-<-»'' e 

M. The *m compoddd « pr e p»dd .pending to. prod.dure M*. »* W— » 
[016b] 1 ne 5UUUUO v k Hichloro-3-thienyl)propanoic acid in step 5. 

30 MS (El) m/z : 221 (M + ) 

1 o.niM.p Y ririyl ).4.5.6.7-tetrah Y^" ha " 7 "( c ) thiophen - 4 - one 

mp: 157-160 °C 

MS (ESI) m/z : 307 (M + H)* H > 7 39 (d ^ 6>1 H z, 2H), 3.05 (t, J=5.9 Hz, 2H), 2.64 (t, 

1H-NMR (CDCI 3 ) 8 8.72-8.66 (m, 4H), 7.48 (d. J- 6.1 HZ, M), . 

JcS.9 Hz. 2H). 2 18-2.11 (m ,2H). 69 74' H 4 68; N, 9.04. Found; C, 69.84; H, 4.62; N, 8.80. 

40 Anal. Calcd. for C 18 H 14 N 2 OS 0.2H 2 O, C, 69./4, n, i.oo, , 

Example 42 

s.^»Y.g. phenoxv-S-( A-pYrldYnthiophene 

A.Ar.at Yl-5-chloro-2- phenoxvthiophene 

[017 0, Amixtureotpheno,(1,2g,13mM)andNaH^^ 

Lo minutes at room temperature a^^SJThlS at' o'coM .5 hours^fter cooling, the mixture 
so added to the above mixture, and the resul ing mixture was heate* at 130 2Q0 mL x ! , 100 mL x 1), and the 

was poured into water. The whole was extracted w.th ^etete I nexan * I • Chromatographic 
combined organic layers washed with water .^J^ttS&C^O-Wa^*^-* 1 ^* 

55 

^.Arftt Yl-2-ohenoxv-5 -^-PYridYnthiophene 
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no^thiophenc MM « S-.C.^.S-dichlor^em^iopheM. 

5i3tS5..««*.«.'»|^•»""-*■* T * ,^ "*•* t " ,, '"*■ 

Example 43 

g: Acet) ! l ^l!^^ 

2,5-dichloro-4-methylthiophene. 
mp: 171-173 "C 

f 5 MS (ESI) mfe : 288 (M + H) + . 2 89 ( 3H) , 2.59 (s, 3H), 2.58 (s, 3H). 

1H-NMR (CDCI3) 8 871**7 (m, 2H) 7.38-7 .33 (m, 2H), ^ ^ ^ ^ ^ „ ^ 
Anal. Calcd. for C 15 H 13 NOS 2l C I 5^.by,n,H. , 
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Example 44 ~" 

M 1 1 1 1 r hrr-Y)r fcB^gr^^ 

3-Acetylj ghloro o-p-^.fh,nmphenoxv)phenox Y )-thiophene 

CSS -™> •* ,m ' 3H) ' 2 46 ,s ' 3H) 
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3-Acetyi-^o-^-""" 1 UH " — 1 • 3 tyl 

fhe free forin by 10 % methano.ic HCI gave the title salt. 

mP :251-253'C 8 . 18 (d, J = 5.6 Hz, 2H), 7.55 (t, J= 8.2 Hz, 1H), 7.32-7.13 

35 iH-NMR(DMSO-d 6 )88.76(d,J=5.6Hz,2H),8.37(s,1H), H . I, 

(m 6H), 7.02-6.98 (m, 1H), 2.56 (s, 3H). 

LKS^ « 0. «. H, U. N, 3,7. F— C. M H, 3« N. Ma 
40 Example 45 and 46 

A«;fi 7.t e trahvdro '"""|'=^tophen-4^>ne ^ ^ 

3-acetyl-2,5-dichloro-4-methylthiophene. 



50 



[0176] mp: 194-197 °C 
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< ^M^o.^ ^- p Yridvh-4.S.6.7-tetr ^ r Hr n h B n7o(cMhiophen-4-one 

[0177] mp : 93-95 °C 

fna,. Calod. to, CHINOS; C, 59.20; H, 3.82; N, 5.31 . Found; C. 59.51; H, 3.73; N, 5.38. 
Example 47 

a .M e th Ylthio-1-(4-py ridYl)-4.S.6.7-tetrah Y drobenzo(c)thlophen-4Hone 

15 3. a cetyl-2,5-dichloro-4-methytthiophene. 

STS . 0.55-0.82 (m, 2H), 7.34-7.3, (m, 2H), 2.99 (t, J= 6.1 Hz, 2H,, 2.54 ,9, 3H,, 2.50 «,, * 5.3 * 2H). 
i!Zf.%m * H. 4 78; N, 5.09. F.ood; C 80.85; H. 4.88; N. 8.58. 

20 

Example 48 

p5.Di-(4- pYridyl)3-thienYnbutan-3-one 

25 (2 5-Dichloro- a-thien Yl)butan-3-one 

M.U In Etp (2.0 oiL) .1 0-C under nl.ogsn «lor « IK* ^iSTpSJ- buffer oondlon (pH - 7). 
«»- - ^ <" ' T ™S m") S n"a" "no Lhod war. wale,, bHne. W over 

1) to give the title compound (0.173 g). oux 
1H-NMR (CDCI3) 8 6.65 (S, 1H), 2.65-2.82 (m, 4H), 2.16 (s, 3H). 

35 [2.5-Di-(4-pyrid Yi}3-thienYi1butan-3-one 

mm m. «. oompound wae prepared aooPrdino 1. me procure o. Eaample ,5 nelng (2.8*^8-^) 
butan-3-one Instead of 3^tyf-2,5-dlpnipro-4-itieffiylthlppnone. 

S*c£* 3^tW C. 89.48, H. 5.28; N, 9.00. P.ond; 0, 50.77; H, 4.82; N, 0,,. 
Example 49 

A/.M-DimethYl-3-(2,5-di-chloro-3-thien Yl)propionamide 

, u, M^iMnrwn iqmL) was added 3-(2,5-dichloro-3-thienyl)propanoic 
[0181] To a stirred solution of oxalyi chloride (1 mL) In CH 2 C 2 ( 3 m ^^™ ' temperature for 1 hour. After 
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M/v/.nim e th Y l-3-[2.5-di-(4-pvp HY')a.thi e nYl)propionamide 

10183, The tme compound was prepared according to the P*~£*^ 15 U " nfl ^*^^* 
chloVo 3-thienyl)pro P ionamide instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

Anal. Gated, for C 19 H 19 N 3 OS: C. 67.63 H, 5.68; N, 12.45. Found: C, 67.55; H, 5.92; N. 12.35. 

10 Example 50 

3-Acet Y»-2-(1-piperidino)-5-(4«pyridy inhiophene 

.q-Acet Yl-5>chloro-2-(1 -piperidino)thiophene 
" [0184, The subtitle compound was prepared according to the procedure of Example 37 using piperidine instead of 
SMR(CDC.3) 6 7.05 (s, 1H), 3.05-3.00 (m, 4H), 2.48 (s, 3H), 1.81-1.72 (m, 4H), 1 .63-1.55 (m, 2H). 

20 3-Acetvl-2-(1-piperidino)-5-(4- pYridvmhiophene 

[0185, Thetitiecompoundwaspreparedaccordingtothe P rocedureofExam pl e15using3-acety,-5.h,oro-2-(1-pi P - 

eridino)thiophene instead of 3 -acetyl-2,5-dichloro-4-methylthiophene. 
25 ScDCy 5 8.56-8.52 (m, 2H), 7.67 (s, 1H). 7.37-7.33 (m, 2H), 3,4-3,8 (m, 4H), 2,4 (s, 3H), 1 .86-1 .76 (m, 

4H), 1.69-1.62 (m,2H). 

rio^s: C, ».,. H. ,33; N. ,73. ^. C, 67.21; H, 3,9; N. ,43. 

30 Example 51 

Fthyi 3- p.5-di-(4-pyridYl)3-thienvnpro piQn a te dihydrochlorlde 

Eth yl 3-(2,5-di-ch.oro-3-thieny,)propionate 

35 , , u, .^m mninrM ri f2mU was added 3-(2,5-dichloro-3-thienyl)propanoic 

[0186] To a stirred solution of oxalyl chloride (1 mL) in CHgGfe p mL ) ™™ ' temperature for 1 hour. After 

without further purification. .... In rH rl / 5 mL \ unc j er nitrogen. After stirring 

a. To a sited MM M (6 mL) was added the d.dde ^ C .^^"S CHXIj (30 mL). Tha 

,„ , h.ur, -ate, (30 mL) «.s added t° » J-™ £ 'J^^^^W i. vacoo. The 

r.r js^s-se^s sees, -i ™ - - - — «*- 

a, i 0 H« 9) R,COO WS e.737,s,,H,,,4«, J .7Ha, 2 H,, 2 . 8 4,,.^3H 2 . 2 H,, 2 , 5 ,., J .3Hz, 2 H,,,. 25 ,..>7Hz.3H ) . 



Fthyi 3- p,S-di-(4-pvridyl)3-thienvllpro P io nate dihvdrochloride 

T0187, The tme compound was prepared according to the procedure of Exampie 15 using ethy. 3-(2,5-di-ch.oro- 
50 3.thienyl)propionate instead of 3-acetyl-2,5-dichloro-4^ 

tallized from EtOH-diisopropyl ether to give the title compound (0.053 g). 
» S^37« h «,33 !( , 1 « l .^.*n7.^.m<«^*7*n3.«», 

rC^ ) ^«X , 7^; C^, 3,0) N, 3.30. Poddd; C, 33.*; H, 3. 2 S; N, 3.4, 
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Example 52 

M-Methvl-(2,s-dl(4-PvrldvQth '"ph'>n.3.Y»carboxamicle 

Aj-Methyl-(2,5-dichlorothioph en-3-yucarboxamide 

Ltd. 1 .07 g, 5 mM) m CH 2 CI 2 (5 mL) was added 40 / ^aqueou brjne 

subtitle compound (0.54 g, 51 % yield). 
1H-NMR (CDCI3) 8 7.22 (s, 2H), 3.00 (S, 3H), 2.98 (s, 3H). 

M.Kyi 0 th Yi.{B- c hloro-2-(4-pvrid yl)thiophen-3-vl)carboxamide 

[0190] The subtitle compound was prepared according to the procedure of Example 15 using N-methy.-(2,5-dich.o- 
rothiophen-3-yl)carboxamide instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 
mp: 174-177 "C 

HSaS (m, 2H), 7.3,7.33 (m, 2H), ,15 M*"*™^ " * «* 
Anal. Calcd. for Cl1 H 9 CIN 2 OS; C, 52.28; H, 3.59; N, 11 .08. Found; C, 52.14, H, 3.72, N, 10.93. 

M.MPth Y l-|2.5-di(4-pvridvl)t hiophen-3-vncarboxamide 

[0191] The title compound was prepared according to the procedure 0, ^ Example 15 using N-methyH5-chloro-2- 
5rpyridyl)thiophen-3-yScarboxamide instead of 3 -acetyl-2,5-dichloro-4-meth y tth 1 ophene. 
mp: 197-1 99 °C 

Example 53 

,. r .r. p h g n Y l )-1-f4- P vridvn-5,6- Hih Y dr 0 .4H-cvclope n ta(c|thiophene-4-one 

1 .r^rn-a. ^fluoroohenvll- 5.6-d ih Y dro-4H-cvclopenta(c)thiophene-4-one (step 1) 
[0192] To a stirred solution of **™««*f^ 

was purified by flash chromatography eluting wrth hexane-ethyl acetate (10.1) to provide 
SNMR 0 (CDCy 8 8.21-8.14 (m, 1H), 7.39-7.10 (m, 3H), 3.07-2.80 (m. 4H). 
,^.nMnr T h a n Y l).1.(4-Pvridvl)-5,6 -dih Y dro-4H-cvclopenta(c)thiophene-4-one(step2) 

55 • mg, 91 % yield ). 
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Example 54 

1.Chloro-3-(4-pvfidvlV5.6-dlhvdro -4H-cvclopenta(c)thiophene-4-one 

[0194] Thetitlecompoundwaspreparedaccordingto^ 
of 2-fluorobenzeneboronic acid in step 1 . 

ZSFgS* 5 8.67 (dd, J- 4.5, 1.6 Hz, 2H), 7.86 (dd, J- ^i^^J^^t^ ^ 
Anal. Calcd. for C 12 H 8 C1N0S 0.1 ethyl acetate: C, 57.61 H, 3.43; N, 5.42. Found: C, 57.96, H, 3.66, N, 5.16. 
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Example 55 

O.Acet Yl-2.5-di(4-pvfldyl)-4-methvlthiop hene-3-carbaldehydeoxlme 

« 101951 To a stirred solution of 2.5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde oxime (0.145 g) in CH 2 CI 2 (3 mL) 
E!!ktod m M»M* mL) The mixture was heated at reflux temperature for 2 hours. Acetic anhydride £ £ 
^SSlSSSSSi the reaction mixture, and .he mixture was heated at reflux temperature for 2 : taum. Mer 
coc in r^e r Smixturewas poured into saturated aqueous NaHCO solution 

ous laver was extracted with CH 2 CI 2 (20 mL x 1 ), the combined organic layers washed with bnne, dned lowrMJO*. 
20 and Z^ed tn vacuo The residue was purified by flash chromatography eluting with ethyl ace ate-CH a C! 2 -meth- 

- ■ £?5^b^S which was r ^ crys,a,,i2ed ,rom isopropyl a,cho, - isoproyl ether 10 give t,tle compound 

(0.085 g). 

:h P -NmV(C 5 D C C. 3 ) 68.71-8.75 (m, 4H), 8.38 (s, 1H), 7.34-7.41 (m 4H) 2.60 (s. 3H) 2*3 (s 3H). 
25 Anal. Calcd. for C 18 H 15 N 3 0 2 S: C, 64.08 H, 4.48; N, 12.45. Found: C, 63.94; H, 4.26, N, 12.47. 

Example 56 

3-Acet Yl-2-(2-fluorophenoxv)-5-(4-p yridvl)thiophene 
3-Acetyl-5-chloro-2-(2-fluorophe noxv)thiophene 

[0196] The subtitle compound was prepared according to the procedure of Example 42 using 2-fluorophenol instead 
of phenol. 

35 1H-NMR (CDCI 3 ) 5 7.35-6.80 (m, 5H), 2.54 (d t J= 0.5 Hz, 3H). 
3-AcetYl-2-(24luorophenoxv)-5-(4-P Yhdvinhiophene 

[0197] ThetMecompo^ 
40 ophenoxy)thiophene instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

mD' 93-96°C 

1H NMR (CDCI3) 8 8.56-8.52 (m, 2H), 7.71 (S, 1H), 7.39-7.20 (m. 6H). 2.64 (s, 3H). 
SlfSSSic : 0. «... «, 3.33; N. 4,7. O. S4.S,; H. 3.9,; N, 4.3, 



30 



45 



Example 57 

3-Acet Yi-2-(2 < 5-dlfluorophenoxy)-5-(4 -pYridvl)thlophene 

so 3>Acetvl-5-chloro-2-(2.5-difluorophenoxy) thiophene 

[0198] The subtitle compound was prepared according to the procedure of Example 42 using 2,5-difluorophenol 



instead of phenol. 
1 H-NMR (CDCI 3 ) 6 7.27-6.90 (m, 4H), 2.50 (d, J= 0.8 Hz, 3H). 

55 

3-Acetyl-2- (2.5-difluorophenoxy)-5-( 4-pvridvnthiophene 



[0199] Thetitlecompoundwasprepareda^ 
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,luorophenoxy)thiophene instead of 3 -acetyl-2,5-dichloro-4-methylthiophene. 

ZZZk) 8 3.60-8.53 (n, 2H), 7.71 (s, 1H), 7.34-7.21 (m, 3H). 7,0-7.00 (m, 2H), 2.60 (s. 3H). 

. : S i E cK 

Example 58 

3^ «■ r . a n Yl V i. (A .pvridvlV5.6.dlh vd ro -4H-c Y c lopenta(c)thiophene.4-one 

<0 1.r.hl 0 ro-3-(4-fluorop hpn yn-5.6-dihvdro-4 M^'"P e " ta ( c ) thiophene - 4 -° ne 

[020 0] Thesubtitlecompoundwasp^^ 
acid instead of 2-fluorobenzeneboronic acid in step 1. 
,5 S NMR (CDCI 3 ) 8 7.98-7.90 (m, 2H), 7.13-7.06 (m, 2H), 3.07-2.86 (m, 4H). 

o r . C i„. rT h.n Y l )-1-(4-DVridvl)-5,6 -Hih Ydro-4H-cvclopenta(c)thiophene-4-one 

IS c'XfNOS 0,H,O, C. 68.69 H, 4.03: N. 4.46. W C 66.34; H, 4.1* K 4.06. 



25 

Example 59 



2 5-Di (4-pYridyl)-3"thiophenecarboxamide 

, W A — d.S^.,,-^^^ 

sstrsr. «r «s;"=rL- — — - - - - 

compound (30 mg, 70 % yield). 

S W C, 61.10 H, 4,7; N. ,4,6. C, 6, .46; H. 4.46; N, ,4.4, 

Example 60 

40 

^ t i gQ pr Q p YloxYcarbonvl) ^5-di(4.p Y ridviythlophene 

fl.nfiQpro pYloxvcarbonY»)-2.5-dichlor othiophene 

ESSSSjT.lie (4. ,H). 6,4-6.13 (m , ,H), ,.34 (d, J= 6.3 Hz, 6H). 

auianptDp yloxvcafbonv^ -g fi-di(4-pYridvnthiophene 

50 [02 04] Thetitieconpoundwasprepa^^ 

2,5-dichlorothiophene instead of 3-acetyl-2,5-dichloro-4-methylth.ophene. 

mp: 139-142 °C 

. S"S^> * 7 - <•• ,H »' 751 - 7 ' 47 2H> ' 7 ~ 742 lm ' 2H) ' 5 ' 9 " 5 07 (m ' ,H)| <d ' 

iS3-t CrfWW «W 0. 66.6, ; H, 6.04; N, 6.64 Fo u od; C. 66.94; H, 6,3; N. 6,6. 
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Example 61 

0 054 g), pyridine (0.2 mL), and MeOH (5 mL) was heated at ^reflux .temp ^ watef dned 

l°e?e removed by evaporation. The '^^^^S^^ 1 0 % methanolic HC, and the solution 

w compound (0.091 g) as a mixture of E- and Z- 
form (3.5:1). 

mp:136-139»C. g . 4H ),3.89(S,2.33H), 3.73 (S.0.67H), 2.52 (S.2.33H), 

1H-NMR (DMSO-d 6 ) 5: 8.8-8.9 (m, 4H). 8.30 (s, 1H), 7.9-8.05 (m, AM,, 

2.34 (s, 0.67 H). „ N, 9.92. Found: C, 48.38; H, 5.21; N, 9.95. 

is Anal. Calcd. for C 17 H 15 N 3 OS 2HCI 2.3H 2 u. *o 

Example 62 

: >.A^i Y '-2-'^ luor ° P h YhH*-PY rldvltthlophene 

20 

3 ^ a « Y i.^hloro-2-(4-flu» mphi»n 0 xYMhlophene 

2 s ihCr (CDCb) 8 7.20-7,0 (m, 4H), 7.09 (s, 1H), 2.49 (s, 3H). 
3 ^^ l -o-/9. ( | ll or 0 phenoxvV ^-(4- P Yridvnthiophene 

. s is-i a "~ 

3iS|SSi.M. 1 -.**.-«*«Wfc1W7»T.1.ft«*«*» 
Sxr.O^S : C, H, M N, 4.4, =. ««: H,4.10;N, 4.40. 



35 

Example 63 



1 1 1 r it rr"rV ^^»™«*'<<<"W'°f** m *™* 

45 1H), 3.08-2.88 (m,4H). 
iri±Pl ridy^^ 



55 
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Example 64 

,.nm. lftm methvl-2.5. djjj rr ^'h^"^hvlthlophene 

, m Toastlrredso^^^^ 

So Jmethylthiophene-3-carba.dehyde (0.122 g at 0 C und er nrtrogen. ^ ^ (3Q 

te y m pe ra turefor3hours.Thereactior ' ^J^^^^id oonc««««« *• vacuo. The residue was 
mL x 1). The organic layer was washed wrth bnne dnedo ver ^ * ive ^ so , jd which was re . 

purifled by flash chromatography eluting wrth eUtyl a ^ e H g^ nd (0 . 03 2 g). 
,o crystallized from diisoplopanol-diisopropyl ether to provide the tmec P 

mp:132.5-132.7°C. 39(m 4H ) 6.63 (t, J= 54Hz. 1H), 2.49 (s, 3H). 

1H-NMR (CDCI 3 ) 8 8 8M74 (m 4H) J. ^ ^ ^ ^ g ^ 

Anal. Calcd. for C 16 H 16 F 2 N 2 S. C, 63.bb, n, <..w, 

is Example 65 

g § n r . rY ,MYi ).3.flu 0 romethyl ^methvlthlophene 

n , |yHn . YmQ ,K Y ,.p R.rii(4-Dvridvl)-4-methylthiophene 
[0211] Toas ti rredso, U ^^^^ 

552 sodium borohydride (0.11 9) at »'C«^ b evapSn, The residue was extracted with 
buffer was added to the reaction m.xture and MeC H wa ™™ * J drjed over MgS o 4 , and concentrated 

ycnwA-pYrid Y^S-fluorom ^hYi-A-methvlthiophene 

PM To a sdrred a.,*. 0. dMM-M. -C-S'l^ " Sa^"-^^ 
LyLhyM.M(4-pyrt<V)*^»»'W l '« l ; e t c*SS*i «■*» mixture, and tha mixture waa 

ream tempamture lor t hour. OAST (0.06 mL) « «**^ te ^ aler 8 „ a tha .ttoia area axt-aaad 
stirred at reom tampan*,™ to, t hour. Tha "^^ETE! «»« MgSO., and oonoao.retad to »»»«• Tha 

mp:148-148.5«C. o W 7 38-7 41 (m.2H). 553 (d> 49 Hz, 2H), 2.44 (d>1 Hz, 3H). 
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Example 66 



1 -Chloro-3-(4-tnnuorom «Li . r , K m C » . , ■/ ~ , ^ 

[02131 The subtitle compound was prepared adding to the procedure of Example 53 using 4,—hy.) 
enzeneboronic acid instead of ^-ob^ 4H , 
so 1H-NMR (CDCtf 8 8.06 (d, J= 8.1 Hz, 2H), 7.66 (d, J= 8.1 Hz, 2H), 

.j^P^^^^ ■) 5 ■ tfS ^■^lnp P nta(c),hio P hene-4.one 

, » ft * « Hz, 2 H, ,d, * 11 «, M 7* » - « * ■* <* * " * "* 
3.24-3.09 (m, 4H). 
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Anal. C**. » 0„H, 2 F,NOS: 0, 63.50 H. 3.37; N, 3,0. M C •« ". N, 338. 
Example 67 

, r r"rr ^.^H.^nuio^ioehffle^ig 

L.I) in DUE (4 mL) was X S S ™»' « ~" M ^ M " T 

mg, 23% yield). 



20 



Example 68 

3 ...^^.^.Lmlnc t . ^d^MtWVyool. (cyWopt~o^«S 

* 4 m rxwHHuh * fi dihvdro 1H rv^r ontfl ( r ) thio P hene " 4 " one 



3-^/V-penzY'' /v " M>cu l r'""' 7 ' r/ — " 

mp: 145-147°C. 7 o 7 7 22<m 5W 7.19 (dd, J= 4.6, 1.6 Hz, 2H), 5.20 (s, 2H), 3.16 

1H-NMR (CDCIg) 8 8.48 (dd, J= 4.6, 1.6 Hz, 2H), 7.37-7.22 (m, 5H), V 

(s, 3H), 3.11-2.95 (m 4H). H 5 46; N , 8 . 33 . Found: C, 71.33; H, 5.52; N, 8.17. 

Anal. Calcd. for C^aMaOS 0.1 H 2 0. C, 71 .44 n, m , 



40 



Example 69 



[0218] To a sti^d solution of ^e^ 

0.446 g), and N.O*(l»«wW^ p ' oured int0 wa ter (50 mL) and the 

ate (0.296 g) under nitrogen. After st.rr.ng for 23 ^ Ul »- *^^ d wrth brin e, dried over MgS0 4 , and concen- 

1 H-NMR (acetone-dg) 5 8.66-8.69 (m, 4nj, /.**/ v 



55 



2 5 ^4^ AMtW T i T ^-vl~lhvlM^»V'»o<"» olOydrocMonO. 
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10 



15 



20 



25 



30 



- .«npe«"re. T,«luor*KO.Io aoid |3 ml) w.s .J" «> /.Hole was .xUoMd 8*h CH^ (100 

from diisopropyl ether to give the title compound (0.031 g). 

Anal. Calcd. lot C, s H, 5 N 3 OS 3HCI H s O: C. 45.24. H. 4.75; N. 9.69. Found. C. 45.33, H. 4.80, N, 
Example 70 

^-p T 5-di> (4-pYridyl)3-th ienYllproplonamlde 

n-i ;2.5-di-chloro-34hienYl)propionamide 

. u. r-^M mninrH n (2 ml) was added 3-(2,5-dichloro-34hieny!)propanoic 

without further purification. . dd d the acjd chloride in 

To a stirred solution of 1 ,1 ,1 ,3,3,3-hexamethylds.lazane (0.4 ^^/J^^ t0 the reac , i0 n mixture 

methanol (100:1) to give the subtitle compound (0.115 g). 

SS7 (CDCI3) 8 : 6.70 (s, 1H), 5.36 (br, 2H), 2.88 (t, J= 8 Hz, 2H), 2.46 (t, J= 8 Hz, 2H). 
a- f2.5-di-(4-pyridvl)3-thienYl]propionamide 

[0221] The title compound was prepared according to the procedure of Example 1 5 using 3-(2,5-dich.oro-3,hieny.) 
propionamide instead of 3-acetyl-2,5-dichloro-4-methylthiophene. 

: H P :JmV(CDC 0 .3) 8 8.67-8.70(m, 2H), 8,0-8.63 (m, 2H), 7.40-7.48 (m, 5H), 5.34 (br, 2H), 3,3 (t, J- 8 Hz, 2H), 2,6 
rized in the following Table. 
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Table 




Ex.# 


X 


R K 


R 1 


1 


0 


methyl . ace ^L„ 


Encuiy i 


2 


0 


-(caOi-cioy 


methyl 


3 


0 


phenyl acetyl 


metnyi 


4 


o 


methyl acetamino 


metnyi 


5 


0 


methyl methylanunocaroonyi 


meuiyi 


6 


0 


-{CHjJj-CCCHj^-CCO)- 


mviiiyi 


7 


0 


-CXCHjMCHJj-CCOV 


meuiyi 


8 


0 


.(CH 2 ) 4 -C(0)- 


in wuiy i 


9 


0 


isobutyl acetyl 


methvl 


(hydrochloride) 




methyl 


10 


0 


^ 2 -CH(CH 3 )-0-C(0)- 


11 


0 


-0(0^(0^-0(0)- 


ethyl 


12 


0 


^(CH^CH^-CW- 


phenyl 


13 


s 


acetyl 4-pyridyl 


methyl 


14 


s 


acetyl methyl 


4-pyridyl 


15 


s 


4-pyridyl acetyl 


methyl 


16 


s 


-(0^,-0(0)- 


H 


17 


s 


chloro methyl 


acetyl 


18 


s 


methyl acetyl 


methyl 


19 


s 


phenyl acetyl 


methyl 


20 


s 


-(CH^-CCO)- 


methyl 
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Ex.# 


X 




R J 


K 1 


n 


s 


4-pyridyI 


CH,-CH(0H)- 


methyl 


22 


s 


4-pyridyl 






23 


s 


4-pyridyl 


CH,0-C(0)- 


H 


24 


s 


4-pyridyl 


acetyl 


H 


25 


s 


4-pyridyl 


pyrrolidine- 1 -S(0j)- 


H 


26 


s 


4-pyridyl 


ethyl 


methyl 



(dihydrochloride) 

27 S H 

2 g S 4-methoxyphenyl 

(hydrochloride) 

29 S 4-pyridyl 

30 S 4-chlorophenyl 
(hydrochloride) 

31 S 4-trifluorophenyl 
(hydrochloride) 

32 



S 4-fluorophenyl 
S 4-pyridyl 
S 4-pyridyl 
S 3-thienyl 
S 4-CHjS-phenyl 
S 4-moipholino 
S 4-methylpipera2inyl 
S 4-pyridyl 

(dihydrochloride) 

40 S N-benzyl- 
(hydrochloride) N-methylamino 

41 S 4-pyridyl 

42 S phenoxy 



33 
34 
35 
36 
37 
38 
39 



acetyl 
acetyl 

cyano 
acetyl 

acetyl 

acetyl 

phenyl-C(0> 

H(0)C- 

acetyl 

acetyl 

acetyl 

acetyl 

HO-N=C- 

acetyl 



methyl 
methyl 

H 

methyl 

methyl 

methyl 
H 

methyl 

methyl 

methyl 

H 

H 

methyl 
H 



-(CH^-CCO)- 
acetyl H 



R 1 



R 3 



R 2 
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43 
44 



S -S-C(acetyl)=C(CH,)- 

S 3-(4-fluorophenoxy)- acetyl 



methyl 
H 







phenoxy 






45 


S 


chloro 


-<ay,-c(0)- 




46 


S 


01,-8(0),- 


-C(0)-(CH^- 




47 


S 


CH,S- 


^(OHCH,),- 




48 


S 


4-pyridyl 


CHj-CXOMCH,),- 


H 


49 


S 


4-pyridyl 


(CH^N-aOHCHjV 


H 


50 


s 


1-piperidino 


acetyl 


H 


51 


s 


4-pyridyl 


ethoxy-C(0)-(CH,) 2 - 


H 



(dihydrochloride) 

52 S 

53 S 

54 S 

55 S 

56 S 

57 S 

58 S 

59 S 

60 S 

61 S 
(dihydrochloride) 

62 S 

63 S 

64 S 

65 S 

66 S 

67 S 



4-pyridyl 
2-fluorophenyl 

chloro 
4-pyridyl 
2-fluoTophenoxy 
24-difhiorophenoxy acetyl 

4-fluorophenyl 
4-pyridyl 
4-pyridyl 
4-pyridyl 



methylamino-C(0)- H 

-(CHJ 2 -C(0> 
CH r C(0>0-N=C- methyl 
acetyl H 
H 

^(0)-(Cry r 



H,N-C(0)- 
isopropoxy-C(0)- 
CH 3 0-N=C- 



4-fluorophenoxy 

3- pyridyl 

4- pyridyl 
4-pyridyl 
4-CF3-phenyl 
4-fluorophenyl 



H 
H 

methyl 
H 



acetyl 

-(XOMCH,),- 
difluoromethyl meth 
fluoromethyl methyl 

-C(OHCH^ 2 - 



Ex.# 



R' 



R z 
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68 S 

69 S 
(trihydrochloride) 

70 S 



N-benzyl- 
N-methylamino 

4-pyridyl 
4-pyridyl 



-CCOJKCH^- 



HO-NH-CH 2 - 



methyl 



HjN-CCOKCHOr H 



Claims 

1 . A compound of the formula: 



r 3 R 2 




and its pharmaceuticaliy effective salts, wherein 

R1 and R 2 are independently selected from the following: 

W t . A,*-. A.-C,e »*«*. A-C„ A,0, Ar-O-A,, Ar-O-A.-O, Ar-O-HV A.-R.-0, A,S-, 

bared heteromonocyclic groups heterocyclic groups 

groups containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, mw™ membered heteromonocyclic 
Ltaining 1 to2oxygen atoms and 1 to 3 "^^^^ 

W-^SaJE iMS^^C^ - amino and 

wheieinRB is c^a.kyl optionally substituted by up to four halogen atoms and R e is C, 8 cycloalkyl optionally 
substituted by up to four halogen atoms; 
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r3 is selected from the following: 

,., *>, H s , can., torn*. W. "^S^^'Sj^cl^'^vS"^ 

(0)-C 2 6 alkenylene-. R6-NH.C(0)-C 2 . 6 alkenylene-, (R VN-C(0)-C« alkenylene 
R5-, H0-R5-, RS-0-R6-, H0-R6- or Cr . R5 . NH R5 . NH -R5-, 

(f) R5-C(0)-NH-, Ar-C(0)-NH-, A 'f -J* 0 );™;^^ R V N-C 0)-NH-, Ar-NH-C(O)- 

R6-NH-R5-, R5-NH-R6-, (RVN-R\H 2 N-C(0)-NH, R -NH C( O NH ^ J R 5 -C(0)-0-N=CH-, 
NH-, (Ar) 2 -N-C(0)-NH-, HO-N=C(R h HO-N=C, JJJ^R^MN CHFK^ r6o . n=ch . 

RS-S(O)-, Ar-S(0) 2 -, C 2 ., .Ik e r,yl-S(0),-. C 2 ., alkynylS(0) r , Ar-R S(0) a , Ar MM w l a 

,0) 2 , A,.NH.S(0). « *- B '; N " 0 S( °>- : L RS . A( . C(0) . C , , atoyiene-, Ar-R^CO), Ar.R»-0(O). 

N-C(O)- or (Ar) 2 -R 5 -NH-C(0)-; 

wherein Ar, R* and R« are as defined above; or a1 . b ,. a2 . or .tf.&.fi?. B *-tf- which, together with 

two of R1 , and R3 together form a group of the Jbmuta JA orA B 

th ecarbon atoms to which A 1 ^roxy. *, C, 8 alkoxy, R*- 

TSXTmt 7^9^V^o or Ar, wherein M and 
A^a're Independently aTct bonS or C, 6 a,ky.ene and * is C 4 alkylene and B 1 and 
B* are independently a direct bond, O, S, 8(0), S(0) a , C(0) or NR*; 
R* is selected from the following: 

(i) - hydrogen, halo, R5-; hydroxy-R 5 -or R5-0-R5-; and 

(j) R5-C(0)-, R5-0-C(0)- or RS-NH-C(O)-; or 

s«ld C1 , a,M, halo subsmuted C, 4 alkoxy, nitro, hydroxy, am,no and halo, 
wherein R 5 is as defined above; 
XssO.S, S(0) or S(0) 2 ; 
m is 0, 1 , 2, 3 or 4; and 

« mm *- o, me p,^ r,n 9 «** » »» «H— »< «• — - «» «*"" * 9 * 0P,, ™ 8 " y 
replaced by a N oxide group. 
With the proviso that: 

when R1 is Ar where Ar is 4-pyridyl, H» is hydrogen, X is S and m is O, then R* is not 
Ar where Ar is 4-pyridyl. 

quinolyl, thienyl, fur* pyrrolyl, indolyl. benzothienyl and benzofuryl. 
impound acting toCaim, wherein tf is 

(a), (b) and (c); R* is selected from group c), ^toJ^W. js Q „ |. £ m is 0 , , or 2 . 

and R 3 together form a group of the formula -A'-B A or a d « 
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Bi and B2 are independently a direct bond, O, S, S(O) or C(O); and m is 0. 

morpholino, halophenoxyphenoxy, P^^^J^'^S^^^ C 'alkoxy, hydroxy, 
wherein the Dhenvl pvridyl or thienyl is optionally substituted with alkyl, aiKynnio, ^1-4 > » » 

-A 1 -B 1 -A3-B 2 -A2- is C<. 6 alkyiene-S-C(O)-. 

CH(acetyl)-CH(CH 3 )- and -C(0)-(CH 2 ) 2 -; and -A1-B1-A3-B2-A2- is -CH 2 -CH(CH 3 ) O C(O) . 

A compound according to Claim 6, wherein * is chloro, methyl, ethyl, phenyl 4-pyridyl, isopropyl is obutyl or 
' ^7r 2 is hydrogen methyl, ethyl or acetyl; R3 is methyl, ethyl, pyridyl, acetyl or propanoyl; and -M-B-A ,s 
(CH 2 ) 2 -C(0)- or-(CH 2 ) 3 -C(0)-. 



I. A compound according to Claim 1 , being one of the following: 

3-acetyl-2,4-dimethyl-5-(4-pyridyl)furan; 
3-methyl-4-oxo-2-(4-pyridyl)-4,5,6.7-tetrahydrobenzofuran; 

3-acetyl-4-methyl-2-phenyl-5-(4-pyridyl)furan; 

3- acetoamino-2,4-dimethyl-5-(4-pyridyl)furan; 

2 4-dimethyl-3-methylaminocarbonyl-5-(4-pyridyl)furan; 

4- oxo-2-(4-pyridyl)-3,5,5-trimethyl-4,5,6,7-tetrahydrobenzofuran; 
4-oxo-2-(4-pyridyl)-3,7,7-trimethyl-4,5,6,7-tetrahydrobenzofuran; 
3-methyl-4-oxo-2-(4-pyridyl)cyclohepteno(b)furan; 
3-acetyl-2-isobutyl-4-methyl-5-(4-pyridyl)furan hydrochloride; 

6 7-dihydro-3,6-dimethyl-2-(4-pyridyl)-furo[3,2-c]pyran-4-one; 

3lethyl-7,7-dimethyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran; 

7,7-dimethyl-3-phenyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran; 

2-acetyl-4-methyl-3,5-di(4-pyridyl)thiophene; 

2- acetyl-3-methyl-4,5-di(4-pyridyl)thiophene; 

3- acetyl-4-methyl-2,5-di(4-pyridyl)thiophene; 

4- oxo-2-(4-pyridyl)-4,5,6,7-tetrahydro-benzo(b)thiophene; 
3-acetyl-5-chloro-4-methyl-2-(4-pyridyl)thiophene; 
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3-acetyl-2,4-dimethyl-5-(4-pyridyl)thiophene; 

3-acetyl-4-methyl-2-phenyl-5-(4-pyridyl)thiophene; 

3-methyl-4-oxo-2-(4.pyridyl)-4,5,6,7-tetrahydrobenzothiophene; 

2 5-di(4-pyridyl)-3-(1 -hydroxyethyl)-4-methylthlophene; 
1,3-di(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophen-4-one; 

2,5-di(4-pyridyl)-3-methoxycarbonylthiophene; 

3- acetyl-2,5-di(4-pyridyl)thiophene; 
2,5-di(4-pyridyl)-3-(pyrrolidine-1-sulfonyl)thiophene; 
2,5-di(4-pyridyl)-3-ethyl-4-methylthiophene dihydrochloride; 

4- acetyl-3-methyl-2-(4-pyridyl)thiophene; 

3-acetyl-2-(4-methoxyphenyl)-4-methyl-5-(4-pyridyl)th,ophenehydrochlonde, 
3-cyano-2,5-di(4-pyridyl)thiophene; 

3-acetyl-2-(4-chlorophenyl)-4-methyl-5-(4-pyridyl)thiophene hydrochlonde; 
tacetyl-4-rnethyl-2-(4-trifluoromethylphenyl)-5-(4-pyridyl)thiophene hydrochlor.de; 

3-acetyl-2-(4-fluorophenyl)-4-methyl-5(4-pyridyl)thiophene; 

3-benzoyl-2,5-di(4-pyridyl)thiophene; 

2 5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde; 

3-acetyl-4-methyl-5-(4-pyridyl)-2-(3-thienyl)thiophene; 

3-acetyl-4-methyl-5-(4-pyridyl)-2-(4-methylthiophenyl)th l ophene; 

3-acetyl-2-(4-morpholino) : 5-(4-pyridyl)thiophene; 

3-acetyl-2-(4-methylpiperazTn-1-yl)-5-(4-pyridyl)thiophene; 

2 5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde oxime dihydrochor.de; 

3-acetyl-2-(^benzyl-N-methylamino)-5-(4-pyridyl)thiophene hydrochlonde; 

1,3-di(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 
3-acetyl-2-phenoxy-5-(4-pyridyl)thiophene; 

2- acetyl-3,4-dimethyl-5-(4-pyridyl)thieno[2,3 -b]thiophene; 

3- aceil^3-(4-fluorophenoxy)phenoxy}-5-(4-pyridyl)th!ophene hydrochloride, 

1-chloro-3-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 

3-methanesulfonyl-1-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 

3-methylthio-1-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 

[2 5-di-(4-pyridyl)3-thienyl]butan-3-one; 
N,'w-dimethyl-3-[2,5-di-(4-pyridyl)3-thienyl]propionamide; 

3-'acetyl-2-(1-piperidino)-5-(4-pyridyl)thiophene; 

ethyl 3-[2,5-di-(4-pyridyl)3-thienyl]propionate dihydrochloride; 

W-methyl-{2,5-di(4-pyridyl)thiophen-3-yl)carboxamide; 

3-(2-fluorophenyl)-1-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)th.ophene-4-one, 

1-chloro-3-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophene-4-one; 

0- acethyl-2,5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde oxime; 
3-acetyl-2-(2-fluorophenoxy)-5-(4-pyridyl)thiophene; 
3-acetyl-2-(2,5-difluorophenoxy)-5(4-pyridyl)thiophene; 
3-(4-fluorophenyl)-1-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)th.ophene-4-one, 

2,5-di(4-pyridyl)-3-thiophenecart>oxamide; 

3-(isopropyloxycarbonyl)-2,5-di(4-pyridyl)thiophene; ..m,^. 
lmethyl-2 5-di(4-pyridyl)-4-methylthiophene-3-carbaldehydeox,rne dihydrochlor.de, 

3 -acetyl-2-(4-fluorophenoxy)-5-(4-pyridyl)thiophene; 

1- (4-pyridyl)-3-(3-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophene-4-one; 

3-difluoromethyl-2,5-di(4-pyridyl)-4-methylthiophene; 
2 5-di(4-pyridyl)-3-fluoromethyl-4-methylthiophene; 

i:(4-pyridyl)-3-4-trifluoromethylphenyl)-5,6-dihydro-4H-cyclopenta(c)th.ophene.4-one, 
1-44luorophenyl)-3-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophene-4-one; 

[2,5-di(4-pyridyl)-4-methylthiophen-3-yl]methylhydroxylaminetnhydrochlor,de; and 
3-[2,5-di-(4-pyridyl)3-thienyl]propionamide. 

A compound according to Claim 8, being one of the following: 

3-acetyl-2,4-dimethyl-5-(4-pyridyl)furan; 
3-methyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran; 
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4o X0 .2-(4-PVridvl)-3.7 1 7-trimethyl-4,5,6,7-tetrahydrobenzofuran; 

3.acetyl-4-methyl-2,5-di(4-pyridyl)thiophene; 
13-di(4-pyridyl)-5 l 6-dihydro-4H-cyclopenta(c)th.ophen-4-one, 

2,5-di(4-pyridyl)-3-methoxycarbonylthiophene; 

3-acetyl-2,5-di(4-pyridyl)thiophene; 

2 5 .di(4-pyridyl)-3-ethyl-4-methylthiophene d.hydrochlonde, 

3-acetyl-2-(4-fluorophenyl)-4-methyl-5-(4-pyr,dyl)th,ophene, 
3-benzoyl-2,5-di(4-pyridyl)thiophene; 

2 5-di(4-pyridyl)-4-methylthiophene-3-carbaldehyde; „ hlnri ri*- 
2 5 di 4 pyridy -4-methyithiophene-3-carbaldehyde ox.me d.hydrochlonde, 
1 3-di 4-DVridvl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-one; 

f2 5-di-(4-pyridyl)3-thienyl]butan-3-one; 

3-dtfluoromethyl-2,5-di(4-pyridyl)-4-methylthiophene; 

3-[2 5-di-(4-pyridyl)3-thienyl]propionamide. 
10 .Apharmaceuti c,com P ositionforthet^^ 

„. A pharmaceutical composition for the treatment of^der or c = n 

asLa, bone resorption disease, of organs, inflammatory bowel 

fever or myalgia due to infect.cn, gout graft versus ' h °^ a ^ se resplratory stress syndrome, reperfusion 
disease, keloid formation, psoriasis, P ul « transplant rejection, 
injury, rhinitis, scar tissue formation, sepss, sep to ^"J^;™ ncer ob J H a „ e rgy, skin diseased, top- 
JceTative colttis, rheumatoid "^^^J^SS^SS, comprising an amount of the com- 

and a pharmaceutical^ acceptable earner. 

12 A compound as claimed in claim 1 for use as a medicament. 

13 Theuseofacompoundasdescribedinc^ 

of a cytokine mediated or CAM mediated disorder or cond.t.on ,n a mammal. 

14 . Th euseofacompoundasc,aimedinc,aim1inthe^ 

o, a condition or disorder in a mammal s ^ d J r0 J".^ d i S ^ e ^etes, fever or myalgia due to infection, 
cachexia, cardiovascular disease, cerebral malana, C^d-sease ™ , psorjasjSi 

gout, graft versus host reaction. j — t,on °7 r ^ 5* minitis ' scar ,iSSU6 f^ 0 "' 

'pulmonary infiammatory disease, T«^S^?SSCS J*** ^ rheumatoid 8rthriti$ ' 

sr jasss: irsassss^ — — — states - viral 

infection and thrombosis. 

PatentansprUche 

1. Verbindung der Formel 
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pen: 

W Wassersto, Halogen, £ jj . 
wobeiAreinA,,oderH^^^ 

Gruppen mit 1 bis 4 Stcickstoffatomen, ungesattigte k0 ^" 8 '!* JJ^^ einem sauerstoffatom, ungesattigte 5- 
tomen, ungesattigte 3- bis 5- bis 6-gliedrige heteromo- 

bis 6-gliedrige heteromonocyclische Gruppen mrt J "^^Satomen, ungesattigte kondensierte hete- 
nocyclische Gruppen mtt 1 bis 2 ^f^^^\^^SLm^, ungesattigte 5- bis 6-gliedrige 
rocycllsche Gruppen mit 1 bis 2 Sauerstoff ato men urn 1 bis 3 Stomt ^ enungesattlgte kondensierte 

heterocyclische Gruppen mit 1 bis 2 f^ ,e *^ geg ebenenfalls mit einem oder zwei 

resten fusionierte Reste umfasst, wobe, die Aryl- Oder Hete oarylgru PP 9 substitllierten Cl -C 4 -Alkyl-, 
Substituenten subvert sein konnen ^die ausgewah.t s, d -J^**^ un 9 d Halogenreste n und worin R 5 

Z^^^^ * ZU 4 Ha, °9 enat ° men SUbStitUi6rt ' St; 



R3 ausgewahlt ist aus den folgenden Resten: 



„ K os ntn\ r r -Alkenvl-C(O)-, C,-C 6 -Alkinyl-C(0)-, R s -C(0)-R 5 -, 

(e) R*. R 5 , Cyano, Formyl, R5-C(0)- R Al ^Wh**^^ R5 . c (0) . Cr 

y.C(b)-R 5 -. R 5 -C(0)-R 6 -. RW-R 6 -, C * Q C 5 C?^ (O) -C 2 -C 6 -Alkeny- 

C 6 -Aken y len-. R5-C(0)-C 2 -C 6 -Alkinylen e . BWJfHj H h 2 N-C(0)-R=-, R^-NH-C(0)-, 

te n, R5-6-C (O) -C 2 -C 6 -Alkinylen- R*-S-C 0)- if^' JiSp^l, H 2 ri-C (0)-C 2 -C 6 -Alke. 

(f) R5-C(0)-NH-, Ar-C(0)-NH-, Ar-R» ^P)**' N u , c'tOVNH- RVN-C(0)-NH-, Ar-NH-C(O)- 
R6-NH-R5-, R 5 -NH-R 6 -, ^^^^^2^^-^. R*-C(0)-0-N=CH-, 
NH-, (Ar) 2 -N-C(0)-NH-, HO-N=C(R h HO-N=C- • HON-OT R . ^ R 6 0 -N=CH- 

R5-, HO-N(R 5 )-R 5 -oder R 5 0-N(R 5 )-R 5 S Q,cnNHo R 5 -NH-S(0)-, Ar-S(O)-, Ar- 

S(0) 2 -, Ar-NH-S(O)- oder Ar-RS-NH-S(O)- und 
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r,* ™™ Ar rm\ R5 Ar-CfO^-R 6 - Ar-C(0)-C 2 -C 6 -Alkenylen-. Ar-R 5 -C(0)-, Ar-R 5 -C 
(h) Ar-C(O)-, Ar-R*-C(Oh A -C(0 -R\ A ^ C <°> J • " „ c 0) 2 A 6 r .c 2 -C 6 -Alkinyi e n-C(0), Ar-C 2 -C 6 - 
(0) .R5, Ar.R5-C(0)-C 2 .C 6 -Alkenylen-, ^f^f^Sg ' A rS-R^(0)-. Ar-R^S-C(0).. Ar^JH- 
Alkenylen-C(0)^Ar-C 2 -C 6 -A^ (Ar) 2 -R5-S-C(0)-. 
C(O)- Ar-RS-NH-C(O)-, (Ar) 2 -C 2 -C 6 -Alkenylen-C(0)-, (Ar) 2 -C 2 -C 6 Alk.nyien i ; 2 

(Ar) 2 -N-C(0)- Oder (Ar)*-R5-NH-C(0)-; 

worinAr.R 5 und R 6 wieobendefiniertsind oder . A 1. B 1-A 2 - Oder A^B'-A^-A 2 

wobei zwei der Reste R\ R 2 und R3 zusammen e.ne Grupp « J£lnL -nd einen Ring mil 4 bis 8 
bilden, die zusammen mil den Kohlenstoffatomen, an d,e A und A gebunden and e 9 

R.ngatomende«^ 

( 0)-NHR5-, Hydroxy- R*-, ^^l^VunS^i direkte Bindung oder einen CVCe-Alky- 

ss: ^rsr*T5S^ « - * - * ■* eine direwe Bindun9, 0i s - s 

(O), S(0) 2 , C(O) Oder NR 5 bedeuten; 

R* ausgewahlt ist aus den folgenden Resten: 

(i) Wasserstoff, Halogen, R*-, Hydroxy-R*- oder R5-0-R*- und 
(j) R 5 -C(0)-, RS-O-C(O)-, oder RS-NH-C(O)- oder 

C 4 - Alkoxy-, Nitro-, Hydroxy-, Amino- und Haiogenresten; 
wobei R 5 wie oben definiert ist; 
X 0, S, S(O) oder S(0) 2 ist; 

nenfalls durch eine N-Oxidgruppe ersetzt ist, 

S^^iTSSL. * «— * s ■ ""<""" *■ a " s """ RS nk * A ' * w,nn 

Ar ein 4-Pyridylrest ist. 

VMM*, «» Anspn,* - , «o«i ft. ^"^^ 'SUSS ^ 
bilden; X O oder S ist und m 0, 1 oder 2 ist. 

Verbindung nacn Anspruch 3, wobei * A,0, ^X^^^^^^ 
S-, RS-0-, eine heterocyclische Gruppe ausgewahlt aus npMdm. P'PW ' P Lyl- oder Pyridylgruppen sub- 
die heterocyclische Gruppe gegebenenfalls mit e,nem oder zwe C,^k* . Phenyl ode ^ y y g^ pp 
stituiert ist. Halogen, *, ^ -den Jr ist. das - W<*^ « R 2 WasUoff. 
kylthio-, halogensubstrtmerten C^-Alky!-, C ^*^°™™^. von Ar gegeb enenfalls mit C^-Alky!, 
Halogen, F*. Ar- oder R*-C(0)- ist, wobe. der ^" Ar RS-Sh C(O)-, R5-C(0)-NH-, Cyano. 

Hydroxy-, Nttro- oder Haiogenresten subside t.st # R 5 0 n=C H - R*-C(0)-0-N=CH-, HO- 
Formy., R^-O-CfO)-*-, R^-O-C(O)-. H 2 N-C(0)-, ^f^^^f^^^mX^^^ 
NH-R 5 -, Ar-C(O)- oder Ar-S(0) 2 - ist; R 2 und R3 m ^^^S^L A^-aW bilden, die 
zwei der Reste R1, R 2 und R* zusammen e,ne Gruppe A Rj mit 5 bis 7 Ringatomen 

zusammen mit den Kohlenstoffatomen, an die * c 1 Alkoxy esten substituiert ist, wobei 

def inieren, wobei der Ring gegebenenfalls mrt Acetyl- Hydroxy- , R C C A^oxyre Menrest 
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fa „s m «t C.C.A.kylresten subvert « 

gebenenfalls mil C r C 4 -AlkyK C r C 4 -Alkylthio-, C r C 4 Alkoxy . hjbiwj r 0de rC 1 -C 4 -Alkyl-C(0)-Rest 
substituiert sein kann; Wasserstoff, Chlor, Fluor, , n C r C 4 -Alky|.,^ C-MM-^ (OVC^-alkyl-. 0,-0,- 
ist : R3einC l -C 4 -A.kyl-.F.uor-C 1 -C 4 -alkyl-.Di^ 

Alkyl-O-C(O), H 2 N-C(0)-, H 2 N-C (OJ-C^-Alkyl-, ^j^^S (O V F^. C,-C 4 -Alkyl-C(0), Phe- 
A.kyl-O-^CH-.HO-NH-C^^ 

^ - WA3W- ei ne c r c 6" 

Alkyien-S-C(0)-Gruppe ist. 

Worsted-, 4-IMhoxyphanyl-, 4-Chlorphenyh 4-Trffluorpl.s^-, 4-Ruo W ^ ^ ' . ' Memyl . s 

n,. •^, , tr h JKrsrw s: ztws* 

R2 Wasserstoff, em Methyl-, Ethyl-, Acetyl , Hyrray. w y oxvcarbony ,., pyrrolidin-1 -sulfonyl-, Cya- 
Propanoyl-. Acetamino-, Methylaminocarbony - 1 -Hyd oxyethyl , E h / c(OHC H 2 ) 2 -, Methyl- 

no- Phenyl-C(O)-, Formyl-, HO-N=C-, CH 3- C (°H CH <>^^ olormethy I, FTuormethy.-, 
amlno-CJO)-, 

^^^^f^^S^^^^'^^^^^^^^^'' S (Acetyl)-CH(CH 3 )- und -C (0) - (CH 2 ) 2 -und A 1 -B 1 - 
A 3. B 2. A 2. -CH 2 -CH(CH 3 )-0-C(0)- ist. 

pSnoylrest ist und -Ai-B-A*- -(CH 2 ) 2 -C(0)-oder (CH 2 ) 3 -C(0)- ist. 
[. Verbindung nach Anspruch 1 , die eine der folgenden ist: 

3-Acetyl-2,4-dimethyl-5-(4-pyridyl)furan; 
3-Methyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran; 

3-Acetyl-4-methy!-2-phenyl-5-(4-pyridyl)furan; 

3- Acetamino-2,4-dimethyl-5-(4-pyridyi)furan; 

2 4-Dimethyl-3-methylaminocarbonyl-5-(4-pyridyl)furan ; 

4- Oxo-2-(4-pyridyl)-3,5,5-trimethyl-4,5,6,7-tetrahydrobenzofuran; 
4-Oxo-2-(4-pyridyl)-3,7,7-trimethyl-4,5,6,7-tetrahydrobenzofuran; 

3-Methyl-4-oxo-2-(4-pyridyl)cyclohepteno(b)furan; 

3-Acetyl-2-isobutyl-4-methyl-5-(4-pyridyl)furanhydrochlond; 

6 7 -Dihydro-3,6-dimethyl-2-(4-pyridyl)furo[3,2-c]pyran-4-on; 

3-Ethyl-7,7-dimethyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuran, 

7,7-Dirneihyl-3-phenyl-4-oxo-2-(4- P yridyO-4,5,6,7-tetrahydrobenzofuran, 

2-Acetyl-4-methyl-3,5-di(4-pyridyl)thiophen; 

2- Acetyl-3-methyl-4,5-di(4-pyridyl)thiophen; 

3- Acetyl-4-methyl-2,5-di(4-pyridyl)thiophen; 

4- Oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(b)thiophen; 
3-Acetyl-5-chlor-4-methyl-2-(4-pyridyl)thiophen; 
3-Acetyl-2,4-dimethyl-5-(4-pyridyl)thiophen; 
3-Acetyl-4-methyl-2-phenyl-5-(4-pyridyl)thiophen; 
3-Methyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzothiophen; 

2 5-Di(4-pyridyl)-3-(1 -hydroxyethyl)-4-methylthiophen; 

1 ',3-Di(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophen-4-on; 
2,5-Di(4-pyndyl)3-methoxycarbonylthiophen; 

3- Acetyl-2,5-di(4-pyridyl)thiophen; 

2 5-Di(4-pyridyl)-3-(pyrrolidin-1 -sulfonyl)thiophen; 
2,5-Di(4-pyridyl)-3-ethyl-4-methylthiophendihydrochlorid; 

4- Acetyl-3-methyl-2-(4-pyridyl)thiophen; 

t A cet!;i-2-(4-rnethoxy P henyl)-4-methyl-5-(4-pyridyl)thio P henhydrochlond 1 
3-Cyano-2,5-di(4-pyridyl)thiophen; 
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3-Acetvl-2-(4H*lor^ 
3-Acetyl^ 

3-Acetyl-2-(4-fluorphenyl)-4-methyl-5-(4-pyridyl)thiophen; 

3-Benzoyl-2,5-di(4-pyridyl)thiophen; 

2 5-Di(4-pyridyl)-4-methylthiophen-3-carbaldehyd; 

3'Acetyl-4-methyl-5-(4-pyridyl)-2-(3-thienyl)thiophen; 

3-Acetyl-4-methyl-5-(4-pyridyl)-2.(4-methytthiophenyl)-th l ophen; 

3-Acetyl-2-(4-morphoiino)-5-(4-pyridyl)thiophen; 

3-Acetyl-2-(4-methylpiperazin.1-yl)-5-(4-pyridyl)thiophen; 

2 5-Di(4-pyridyl) -4-methylthiophen-3-carbaldehydoximdihydrochlond; 

3-Acetyl-2-(N-benzyl-N-methylamino)-5-(4.pyridyl)thiophenh 

1,3-Di(4-pyridyl)-4,5,6 t 7-tetrahydrobenzo(c)thiophen-4-on; 

3-Acetyl-2-phenoxy-5-(4-pyridyl)thiophen; 

2- Acetyl-3,4-dimethyl-5-(4-pyridyl)thieno[2 1 3-b]thiophen; 

3- Acetyl-2-{3-(4-fluo^ 

1-Chlor-3-(4-pyridyl)-4 l 5,6,7-tetrahydrobenzo(c)thiophen-4-on; 

3-Methansulfony|.1-(4-pyridyl)^,5,67-tetrahydrobenzo-(c)thiophen.4.on; 

3-Methylthio.1-(4.pyridyl)-4 l 5 l 6,7-tetrahydrobenzo(c)-thiophen.4.on; 

[2 5-Di(4-pyridyl)-3-thienyl]butan*3-on; 
N,N-Dimethyl-3 : [2 I 5-di(4-pyridyl)-3-thienyl]propionamid; 
3-Acetyl-2-0 : piperidino)-5-(4-pyridyl)thiophen; 
Ethyl-3-[2 t 5-di(4-pyridyl)-3-thienyl]propionatdihydrochlond; 

N-Methyl-(2,5-di(4-pyridyl)thiophen-3-yl}carboxamid; 
3-(2-F!uorphenyl)-1-(4-pyridyl)-5,6.dihydro-4H-cyclopenta(c)thiophen.4-on; 

1-Chor-3-(4-pyridyl)-5 J 6-dihydro-4H-cyclopenta(c)thiophen-4-on; 

0-Acety!-2,5-di(4-pyridyl)-4-methylthiophen-3-carbaldehydoxim; 

3-Acetyl-2-(2-fluorphenoxy)-5-(4-pyridy!)thiophen; 

3-Acetyl-2-(2,5-difluorphenoxy)-5-(4-pyridyl)thiophen; 

3-(4-Fluorphenyl)-1-(4-pyridyl)-5 J 6-dihydro-4H-cyclopenta(c)thiophen-4-on; 

2 1 5-Di(4-pyridyl)-3-thiophencarboxamid; 
3-(lsopropyloxycarbonyl)-2,5-di(4-pyridyl)thiophen; 

0- Methyl^ 

3-Acetyl-2-(4-fluorphenoxy)-5-(4-pyridyl)thiophen; 

1- (4-Pyridyl)-3-(3-pyridyl)-5,6-dihydro-4H-cyclopenta-(c)thiophen-4-on; 

3-Difluormethyl-2,5-di(4-pyridyl)-4-methylthiophen; 

2 5-Di(4-pyridyl)-3-fluormethyl-4-methylthiophen; 

1^(4.Pyridyl)-3-(4-trifluormethylphenyl)-5 l 6-dihydro.4H-cyclopen^ 

1 -(4-Fluorphenyl)-3-(4-pyridyl) .5,6-dihydro^H<yclopenta(c)thiophen-4.on; 

3-N-Benzyl-N-methylamino)^^ 

[2,5-Di(4-pyridyl)-4-methylthiophen-3-yl]methylhydroxylamintri 
3-[2,5-Di(4-pyridyi)-3-thienyl]propionamid. 

Verbindung nach Anspruch 8, die eine derfolgenden ist: 

3-Acetyl-2,4-dimethyl-5-(4-pyridyl)furan; 
S-MethyM-oxo^^^pyridylJ^^.ej-tetrahydrobenzofuran; 
4.0xo-2-(4-pyridyl)-3 1 7,7-trimethyl-4,5,6 ( 7-tetrahydrobenzofuran; 
3.Ethyl-7,7-dimethyl-4-oxo-2-(4-pyridyl)-4 J 5,6 1 7-tetrahydrobenzofuran; 

3-Acetyl-4-methyl-2,5-di(4-pyridyl)thiophen; 
1 i 3-Di(4-pyridyl)-5 f 6-dihydro-4H-cyclopenta(c)thiophen-4-on; 

2,5-Di(4-pyridyl)-3-methoxycarbonylthiophen; 

3-Acetyl-2,5-di(4-pyridyl)thiophen; 

2 5-Di(4-pyridyl)-3-ethyl-4-methylthiophendihydrochlond; 

3-Acetyl-2-(4-chlorph e nyl)-4-methy|.5-(4-pyridyl)thiophenhydrochlond; 

3-Acetyl-4-methyl-2-^^ 

3-Acetyl-2-(4-fluorphenyl)-4-methyl-5-(4-pyridyl)thiophen; 

3-Benzoyl-2,5-di(4-pyridyl)thiophen; 
2,5-Di(4-pyridyl)-4-methylthiophen-3-carba!dehyd; 
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2 5-Di(4-pyridyl)-4-methylthiophen-3-cartjaldehydoximhydrochlorid; 

1 '3-Di(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)thiophen-4-on; 
3-Methylthio-1-(4-pyrldyl)-4,5,6 l 7-tetrahydrobenzo(c)-thiophen-4-on; 

[2 5-Di(4-pyridyl)-3-thienyl]butan-3-on; 
NN-Dimethyl-3-[2,5-di(4-pyridyl)-3-thienyl]propionamid; 
0-Acetyl-2,5-di(4-pyridyl)-4-methylthiophen-3-carbaldehydoxim; 
3-(lsopropyloxycarbonyl)-2,5-di(4-pyridyl)thiophen; 

0-Methyl-2,5-di(4-pyridyl)-4-methylthiophen-3-carbaldehydox.mdihydrochlorid, 

3-Difluorme'thyl-2 1 5-di(4-pyridyl)-4-methylthiophen; 

2 5-Di(4-pyridyl)-3-fluormethyl-4-methylthiophen; 

[2,5-Di(4pyridyl)-4-m e thylthiophen-3-yl]methylhydroxylamintnhydrochlondund 
3-[2,5-Di(4-pyridyl)-3-thienyl)propionamid. 

solchenZustandes, undeinen pharmazeutisch annehmbaren Trager, umfasst. 

chen Zustandes und einen pharmazeutisch annehmbaren Trager. 
12 Verbindung nach Anspruch 1 zur Verwendung als Arzneimittel. 

1..V e ,™ aU ng.i™Ve,bi,K>un g n^^ 



Revendications 



1. Compose de formule : 
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ses seta pharmaceutiquement efficaces, formule dans laquelle 
ri et R2 sont choisis, independamment, entre les groupes suivants : 
» hydrog.ne, haiogSno, R*-, R- afcenyie 

C 4 , phenyle et pyridyle ; sous reserve que R 1 ne represents , pa. in 9 Ar-O-Ar-O-, Ar-O-R 5 -, 

imL ArR5 Ar-<alcenvle en C, a C 6 ), Ar- alcynyle en C 2 a C 6 ), Ar-O-, Ar o Ar , Mr u « 

da ns,esque,sArrepresenteun g roupea,.eo = ^ 
heterocycliquespenta-ouhexagonauxmsatures^ 

condenses insatures contenant 1 a 5 ator.es ^^Sl^SS^ ou hexagonaux insatures 
insatures contenant un atome d'oxygene, ^^^^T^go^ insatures contenant 
-tenant unatomedeso^ 
louaatomesd'oxygeneet ft3 a^ 

1 ou 2 atomes d'oxygeneeM & 3 a j omes ° az01 ^ J J 9 H rf te des groU pes heterocycliques condenses 
insatures contenant 1 ou 2 atomes de souf efdes radicaux heterocycliques con- 
insatures contenant 1 ou 2 atomes de soufre ^^S^SS* facultativement substitue avec un ou 
denses avec des radicaux aryle ; led,t aryle ou hetfroaryl pouvan are f acuRa ajkoxy 
deux substituants choisis entre des subst,tuants ^l^t^^Zel^og^eX 
en C, a C 4 ha.ogeno-subst^alKvUh.o en ^^X^Teo m^ * atomes d'halogenes et 

R3 est choisi entre ies groupes suivants : 

0-0(0)-*-, R 5. 0 -C(0)-(alcenyl6ne e^ W ^e^H-C{Crt- R'-NH-C(O)-! R6-NH-C(0)-R5-, (R*) 2 - 
O-C(O)-, H 2 N-C(0)-, H 2 N-C(0)-R^, R 5 -NH-C(0)-, R^NH C*0 . R NH _ ^ & 

N C (OV (R 5 ),-N-C (O)-R 5 -, H 2 N-C O -(alcenylene en C 2 a. C 6 ) , h wi o^ j V » rs.o-R 5 - 
R6 N ( H^O)-(alcen y !ene en C 2 a C 6 )-, (R 5 ) 2 -N-C(0)-(aicenylene en C 2 a C 6 )-, R*-0-R -0-, R , 

R5-,HO-N(R 5 )-R 5 -orR 5 0-N(R 5 )-R 5 -; c/o\ NH -SfOWH, R 5 -NH-S(0)-, Ar-S(O)-, Ar- 

(g) RS-S-, Ar-S-, RS-S(0)-, RF- NH-S(0) 2 , (b) 2 , Ar-NH-S 

R5.S(0)-, Ar-S(0) 2 -, (alcenyle en C 2 a C 6 )-S(0) 2 - ( (alcynyie en u 2 a 6 , v n 
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(0) r> AriMMWr, Ar-NH-S(O) - ou JgJJ^^U^ « C 2 a C 6 )-, Ar-RS-C(O), Ar- 
(h) Ar-C(O)-, Ar-R 3 -C (O)-, Ar-C(0)-R -, ArC(O) H . « I M > c 6 )-C(0)-, Ar-(alcynylene en 

r 5 -C(0)-R 5 -, WWW " f ^ "%^!kSS2 en C 2 I C 6 -C(0)-R- Ar-O-R-C 
C 2 6 C 6 )-C(0)-, AHateenylfene en C 2 a W R £ (a y y 2 pe en c , Ce) . c(0) , 

(O)-, Ar-S-R5-C(0), Ar-R^-C(O)-, ^H^O . J R ^-C( j R s. NH -C(0) - ; 
(Ar) 2 -(alcynyleneenC 2 aC 6 )-C(0)-,(Ar)2-R'-bOtu) ,^r 2 , i \ , 

dans lesquels Ar, R* et * repondent aux definitions ^*^^ B ^. ou . A i-Bi-A3-B^- 
deux des groupes R 1 , R 2 et R 3 , conjointement, torment un groupe a 

d6finit un noyau ayant 4 a 8 

qui, oonjointement avec les atom ' s <^ un substituant acetyle, -C(0)-OH, -C(O)- 

atomes dans le noyau, noyau qu. est facultat ive ^ «** rtue a pi peridino, pipera- 

NH 2 , -C(0)-OR 5 . -C(0)-NHR» hyd. «* £ •^^^^mt. une liaison directe ou un groupe 
zino, pyrrolidine ou Ar, dans lequel * et A 2 ^"tent ^^P* B 2 rep resentent, independamment, 
alkvlene en C< a C 6 et A 3 represente un groupe alkylene en C, & C 4 eto eio rep 
unt Son directe! 0. 8. un groupe S(O), S(0) 2 , C(O) ou NR* ; 
R* est choisi entre les suivants : 

(,) rhydrogene, un groupe halogeno, R*-, hydroxy-R^-ou RS-O-R*- ; et 
S un groupe R*-C(0)-, R*-0-C(0)- ou R 3 -NH-C(0)- ; ou b,en 

deuxdesgroupesR-quisonttix^^ 

halogeno, nitro, hydroxy, amino et halog6no ; 

rs n&pondant a la definition precitee ; 

X represente 0, S, un groupe S(0) ou S(0) 2 ; 

ment remplace par un groupe N-oxyde ; 

sous reserve que : consiste en un groupe 4-pyridyle, R 2 represente 

jss x^sr.: n^fs*:— i - — * - ~- - 

consiste en un groupe 4-pyridyle. 
zofuryle. 

B2-A 2 ; X repr6sente O ou S ; et m est egal a 0, 1 ou 2. 
Con^osesuivantlarev— 

S(0) 2 -, R 3 -S(0)-, I'hydrogene, un groupe R*-S- R O ,mg °^ e t ant , aC ultativement substitue avec un 
ridino, piperidinyle, piperazinyle et morphol.no le groupe he ^ R5 . C(0) - ou Ar facultativement subs- 
ou deux substituants alkyle en C, a C 4 , phenyle ou pyndyle, halogeno H , h U substituant 
ttueavecunsubstituan^ 

halogeno, alkoxy en C, a C 4 ou halogeno R ' "J^J ^ un 9 substi tuant alkyle en C, a C 4 , hydroxy, 

lenoyauaryleouheteroaryledeArefcnt^ R5 . C (0)-NH-, cyano, formyle, R*- 

nitro ou halogeno ; R 3 represente un groupe R»-, R -C(0) , Ar, H n k , , r5 _ C(0) . 0 . n . C h-, HO-NH-R*-, Ar- 
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«. ..no pn C kC et B 1 et B* represented, independamment, une liaison directe, un 
represente un groupe alkylene en C, a C 4 et B ei o h 

groupe O. S, S(O) ou C(O) ; et m est egal a 0. 
Compos* — >a revendication 4. dans ^ 

en C« a C 4 , (alkyle en C, a C 4 )-C(0)-, phenoxy f aculta, ^^;2 ,e en C^C 4 , morpholino, halogenophenoxy- 

phenoxy. ph6nyl-(alkyle en C, a C^WJ* ^M^Lm* avec un substituant alkyle en C, a C 4 , 
fed* groupe phenyle, pyridyle ou JJ^^^JS^^ ou ch.oro ; R* represente i'hydrogene, un 
alkylthio en C, a C 4 , alkoxy en C, a C 4 , en C« a Cj-OPY ; R 3 represente un groupe 

groupe chloro, fluoro, alkyle en C, a C 4 , phenyle, pyr dyle ou (alkyle e o, *J ^ c 4 )-0-C(0)-(alkyle en 
alkyle en C, a C 4 , f.uoralkyle en C * Cy SSw-jK > ' a C 4 ), (a.kyl en C, a C 4 >NH-C(0)-, 
C, & CO, (alkyle en C, a C 4 )-0-C(0)-, H 2 N-C(0) »V ^"{JJ HO-NH-(alkyle en C 1 aC 4 ), HO-N-C-. PVrrolyl- 
Skyletc^C^-CtO^CH-taJky^ 
S(0) riP heny1-C(0)^forrnyle,(alkyleenC 1 aC 4 W^ 

e C a C 4 )-C(0)^^^ 

en O, a C 6 )-C(0)- ou -S-CH(acetyl)-(alkylene en C 1 a C 4 ) , et A a 
en C^CeWO)-. 

, Composesuivantlarevend^ 

ridyle isopropyle, isobutyle,„acetyle, I'hydrogene, ^^^wW* N benzyl-N-methylamino, phenoxy, 
Shenyle^^^ 

3-(4-fluorophenoxy)-phenoxy,meth^ m P 6thyle , ac6tyle , pyridyle ou 

rophenoxy ou 4-fluorophenoxy ; R* re ipres ente I •Vj^J"J ^ r J oyle y , ac6te mino, methylaminocarbo- 
phenyle ; R* represente un groupe methyle, ethyle pyndy to. ^^'^ P P h6 L. c(0) ., for myle, HO-N=C-, CH 3 - 
yle,Vhydroxyethyle, m^thoxycarbonyle, pyrrohnin^ 

C ( 0)-(CH 2 ) 2 -, (CH 3 ) 2 N-C(0)-(CH 2 2 -, etho^ 

isopropoxy-C(0)-CH 3 0-N=CH-, d ;»^ " 1PW*»> 

choisi entre des groupes - (CH 2 ) 3 -C(Oh - »W £ ^ un groupe -CH 2 -CH(CH 3 )-0-C 

C(O)-, -S-CH(acetyl)-CH(CH 3 )-, et -C(0)-(CH 2 ) 2 - , et -A -B A B a p 

(O)-. 

C(O)- ou -(CH 2 ) 3 -C(0)-. 

Compose suivant la revendication 1 , qui consiste en Tun des suivants : 

3-acetyl-2,4-dimethyl-5-(4-pyridyl)furanne ; . ranne . 

3-metVoxo-2-(^^ 
3-acetyl-4-methyl-2-phenyl-5-(4-pyridyl)furanne; 

3-ac e to.amino-2,4-dimethyl-5-(4-pyridyl)furanne, 

2 4-dimethyl-3-methylaminocarbonyl-5-(4-pyr,dyl)-furanne 

4 oxo 2% pyridyl)-3 5,5-trimethyM,5,6,7-tetra-hydrobenzo1uranne 

4oxo2^pyridyl)-3,7,7-trim^ 
3-methyl-4-oxo-2-(4-pyridyl)cyclohepteno(b)furanne, 

chtrnydrate de 3 W2-isobutyM-methy.-5-(4-pyr,dyl)« 
« 7 Zvdro 3 6-dimethyl-2-(4-pyridyl)-furo[3,2-c]-pyranne-4-one , 

2-acetyl-4-methyl-3,5-di-(4-pyridyl)thiophene; 

2- acetyl-3-methyl-4,5-di-(4-pyridyl)thiophene; 

3- acetyl-4-methyl-2,5-di-(4-pyridyl)thiophene , ; 

4- oxo 2-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(b)-th,ophene , 
3-acetyl-5<hloro-4-methyl-2-(4-pyridyl)thiophene; 
3-acetyl-2,4-dimethyl-5-(4-pyridyl)thiophene; 
3-acetvl-4-methyl-2-phenyl-5-(4-pyridyl)thiophene; 

3 m 2yl4-oxo2-(4py ri dy.)-4,^ 



8. 
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2 5-di-(4-pyridyl)-3-(1-hydroxy6thyl)-4-m6thylthiophfene ; 

l',3-di-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thioph6ne-4-one; 

2,5-di-(4-pyridyl)-3-methoxycarbonylthiophfene; 

3-acetyl-2,5-di-(4-pyridyl)thiophene; 

2 5-di-(4-pyridyl)-3-(pyrrolidine-1-sulfonyl)thiophene ; 

dichlorhydrate de 2,5-di-(4-pyridyl)-3-6thyl-4-methylthiophene ; 

chlo^ 

3-ac6tyi-2-(4-fluorophenyl)-4-methyl-5-(4-pyridyl)-thiophene; 

3-benzoyl-2,5-di-(4-pyridyl)thiophene ; 

2 5-di-(4-pyridylM-methylthiophene-3-carbaldehyde ; 

3-acetyl-4-methyl-5-(4-pyridyl) -2-(3-thienyl)thiophene ; 
3-acetyl-4-m6thyl-5-(4-pyridyl)-2-(4-m6thylthiophenyl)th.ophfene; 

3-ac6tyl-2-(4-morpholino)-5-(4-pyridyl)thiophfene; 
3-aceM-2-(4-methylpiperazine-1 -yl)-5-(4-pyridyl)-thiophene ; 
dichlor yd ate iox!l 2.5-di-(4-pyr,dy,M-me^ ! 
chlorhydrate de 3-acetyl-2-(N-ben2yl-N-methylamino)-5-(4-pyridyt)th.ophene , 
" 1 ,3-di-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)-thiophene-4-one ; 

3-acetyl-2-phenoxy-5-(4-pyridyl)thiophene; 

? acetvl-3 4-dimethyl-5-(4-pyridyl)thieno[2,3-b]thiophene ; 

cSdra^-acetyl^ 

1-chloro-3-(4-pyridyl)-4,5,6,7-t6trahydrobenzo(c)thiophene-4-one; 

3-methylthio-1-(4-pyridyl)-4,5,6,7-tetrahydrobenzo(c)th l ophene-4-one, 

[2 5-di-(4-pyridyl)-3-thienyl]butane-3-one ; 

N ' N -dimethyl-3-[2,5-di-(4-pyridyl)-3-thienyl]-propionamide ; 

3-ac6tyl-2-(1 -piperidino)-5-(4-pyridyl)thiophene ; 

dichlorhydrate de 3-[2,5-di-(4-pyridyl)-3-thienyll-propionate d ethyle ; 

N-methvl-<2,5-di-(4-pyridyl)thiophene-3-yl}-carboxamide; 

i- C hloro-3-(4-Pvridyl)-5,6-dihydro-4H-cyclopenta(c)-thiophene-4-one; 

3-acetyl-2-(2-fluorophenoxy)-5-(4-pyridyl)thiophene; 
3-acetyl-2-(2,5-difluorophenoxy)-5-(4-pyridyl)thiophene; ..,„_. 
3-(4-fluoro P henyl)-1-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)th,ophene-4-one, 

2 5-di-(4-pyridyl)-3-thiophenecarboxamide; 

3-acetyl-2-(4-fiuorophenoxy)-5-(4-pyridyl)thiophene ; 
1-(4-pyridyl)-3-(3-pyridyl)-5,6-dihydro^H<:yclopenta(c)th.ophene-4-one, 

3-difluoromethyl-2,5-di-(4-pyridyl)-4-methylthiophene; 

2 5-di-(4-pyridyl)-3-fluoromethyl-4-methylthiophene ; 

1^yridy?)i(44rifluoromethylphenyl)-5,6-dihydro-4H-cycl^ 

a ^, 0 r 0 nhenvn-3-(4-pyridyl)-5,6-dihydro-4H-cyclopenta(c)thiophene-4-one, 

trichtorhydrate de pVdi^-pyridylH-methylthiophene^yllmethylhydroxylarnme , et 
3-[2,5-di-(4-pyridyl)-3-thienyl]propionamide. 

Compose suivant la revendication 8, qui consiste en fun des suivants : 

3-acetyl-2,4-dimethyl-5-(4-pyridyl)furanne; 

3- methyl-4-oxo-2-(4-pyridyl)-4,5,6,7-tetrahydrobenzofuranne; 

4- oxo-2-(4-pyridyl)-3,7,7-trimethyl-4,5,6,7-t6trahydrobenzofuranne; 
3-ethyl-7 1 7dimethyl-4-oxo-2-(4-pyridyl)-4,5,6 1 7-tetrahydrobenzofuranne; 

3-acetyl-4-m6thyl-2,5-di-(4-pyridyl)thiophene; 
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1,3<li-(4-pyridyl)^.6-dihydro^H^ctopenta(c)4hiophfene-4-one; 

2,5-di-(4-pyridyl)-3-m§thoxycarbonylthioph6ne; 

3-acetyl-2,5-di-(4-pyridyl)thiophene ; 

dichlorhydrate de 2,5-di-(4-pyridyl).3-6thyl-4-m§thylthioph6ne ; 

chlorhydrate de 3-acetyl-2-(4-chloroph^ . 

chlorhydrate de 3 -acetyl-4-methyl-2-(^ ' 

3-acetyl-2-(4-fluorophenyl)-4-methy!-5-(4-pyridyl)-thiophene; 

3-benzoyl-2 t 5-di-(4-pyridyl)thiophene; 

2 5-di-(4-pyridyl)-4-methylthiophene-3-carbaldehyde; 

dichlorhydrate d'oxime de 2,5-di-(4-pyridyl).4-methylthiophene.3-carbaldehyde ; 

1 3-di-(4-pyridyl)-4,5 l 6,7-tetrahydrobenzo(c)-thiophene-4-one ; 
3-methylthio-1-(4-pyridyl)-4 > 5,67-tetrahydrobenzo(c)-thiophene-4.one; 

[2,5-di-(4-pyridyl)-3-thienyl]butane-3-one ; 
N,N-dimethyl-3-[2,5-di-(4.pyridyt)-3-thienyl]-propionamide ; 
oxime de o-acetyl-2 t 5-di-(4-pyridyl)-4-methylthiophene-3<arbald6hyde ; 
3-(isopropyloxycarbonyl)-2 ) 5-dK4-pyridyl)thiophene ; 

dichlorhydrate d'oxime de O-methyl-2 ) 5-di-(4-pyridyl)-4-methytth,0 P hene-3<:art)aldehyde 1 
3-difiuoromethyl-2,5-di-(4-pyridylH-methylthiophene; 

2 5-di-(4-pyridyl)-3-fluoromethyl-4-methylthiophene ; 

trichlorhydrate de [2 ,5-di-(4-pyridy^ et 
3-[2,5-di-(4-pyridyl)-3-thienyl]propionamide. 

11 Comoositionphamiaceutiquepourletraftementtfuntroubleoud'uneaffectionfaisant 

Z Zl Sdrome associe au SIDA, I'arthrite, I'asthme, une maladie de resorption du tissu osseux, la cachex e 

paSqu^ 

ouantitedu compose suivant la revendication 1, ou d'un de ses sels pharmaceut.quemen acce P ,a t bl ^"' " l 
£ dansrSaKment d'un te, trouble ou d'une telle affection, et un support pharmaceut.quement acceptab.e. 

12. Composition suivant la revendication 1 , destinee a etre utilisee comme medicament. 

13 Utilisation d'un compose repondant a la description figurant dans la revendication 1 dans la P*P™«°" *"» 

letraitement ou la prophylaxie d'un trouble ou d'une affection a med.at.on par une cytok.ne ou 
a m6diation par des CAM chez un mammifere. 

14 Utilisation d'un compose suivant la revendication 1 dans la preparation d'un medicament 

i a nriiaxie chez un mammifere d'un trouble ou d'une affection faisant partie du groupe comprenant le SIDA, 
t Jndrome aulSHIlhrte. .'asthme, une maladie de resorption du tissu osseux, la cachex.e une 

mltn «. a formation de cheloides le psoriasis, une maladie inflammato.re pulmonale, le syndrome de detresse 

I'osteo-arthrite, I'atherosclerose, le cancer, I'obesite, une allergie, une maladie cutanee, des etats patnoiogique 
inflammatoires topiques, une infection virale et la thrombose. 



59 



